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THE STORY OF YALE’S GREAT MUSEUM 


By ROLLIN LYNDE HARTT 
\n embarrassed young man, booked — produced 
amin Silliman, Esq., boarded thi looking 
ch at New Haven one day in the — should by 
1801-2 He was doubly em a cabinet 
ssed. Not only had Yale made him Thoug! at 
essor of chemistry and natural sented a serious sum it 
sciences in which he could not backed up Sillimar 
m proficiency, but he carried ing that amount in 
im an exceedingly awkward kins collection of mine 
lle-box. whose aspect aroused th fessor Installed it in 
OSIT\ of his fel ow-travelers. news of the arrival o 
‘he candle-box contained Yale’s en- spread abroad,’” he wi 
mineralogical collection—and voung chamber was visited by 
fessor Silliman was on his way to ladies and gentlemen 
adelphia, where dwelt Dr. Adam _ ligent, and appree 


bert. then the sole American capable relation to science 


some were 


ling authoritatively what the speci- to see beautiful thing 
ns were. An indiscriminate welcome 
lhe visit to Seybert appears to have them, one learns, and most un 

fruitful, for Silliman returned to it was. In London, not man) 
i) Haven with Yale’s possessions fore, the Dodsl Vs ad publis 
ely ticketed and assumed his profes- to ‘* The General Contents of 
il duties fairly confidently. Not Museum’’ and its author remarked 
g thereafter, his brother presented 


tn 


college with a few minerals brought 
m England. Then Silliman himself 
broad and fetched home a tew 


were the beginnings of what are 

e famous collections of the Pea 

Museum of Natural History at 

umble beginnings, but begin 

igs very encouraging to Silliman, who 

te, ‘“‘ All these things, when arranged 
11a} : 

i labelled, served to awaken an inter- 


n the subject of mineralogy, and 
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D NATURAL HISTORY AT YALE FRO 
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MIDDLE, NOW 


fewer Na 


they are 


mineral 


offered t 


Yale’s first really Important 
tion fell literally from the skies 
meteor, said by eVe-WITHEeSSES 


been two thirds as large as ull 


moon, exploded ovel the town ol Wi sto 


Connecticut, with a noise lik at o 


1 in? 


great cannon, and showered ne ¢ 


with fragments. Taking along Profes 


Tol 


sor Kingsley, Silliman rushed to Wes 
which is only twenty-five miles from New 
Haven, and spent several days picking 
up the pieces, one Ol Wi ich welgl | 
thirty-six pounds 

This was in 1807, a few months after 
the acquisition of the Perkins cabinet. 
Three years later came an event still 


thrilling. Colonel Gibbs. of New- 
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BENJAMIN SILLIMAN, 


ND PROFESSOR OF 


\ 


Silliman’s own aceount of the 


In 


Gibbs Cabinet, we read: 


h and beautiful sight rhe 
this cabinet blazoned through 
the land. . . . It kindled the enthusiasm of the 
excited the a f intelli 
strangers. .. It 
and New Haven was then a focus of 
Railroads were 


It presented a ric 


fame ot was now 
dmiration 


visited 


students, and 
gent was by many 


travellers, 
travel between north and south. 


unknown, and navigation by steam had hardly 


The com 

the passenge 
little 
olonel 


aratively sk 


W-mMoving eoaches 


begur 
who were generally 
time in New Haven; 
Gibbs £ yrded 
it afforded als« 

Trains of 
and thus mute and anim: 
making the cabinet 


rs 


conveved 
willing to pass a 
a ff 


‘ 


the cabinet of ¢ 
ful attraction, 
gratification. 

ha 


ii 


ladies 


ll of science: 


ture acted i 
delightful resort. 


unison in 


continued, 


had 


was removed 


For eight this 
1820 the eabinet 


years 


when in 


CHEMI 


STRY \'l 


JR 
YALE FROM 
thre 


OT 


to the 
building 


upper story 
ealled the 


to have been a 


eabinet 


SCCTUS still re 


traction, for Colonel Gibbs’s offer 
it to Yale caused the wildest ex: 


} 
' 


Twe nty t 


five vears later. 


lars was the price—a 
Yale to the 


cently, and began what 


rose occasion 
Was pt 
ever 


first ‘drive”’ 


mass meetings, with pulpit ap] 
with a house-to-house 
Haven 
renowned Gibbs Cabinet was 


Then 


‘“‘went over the top 


for a lone time 
fact the 


in 
rather 


vears, 

along 

‘ging its colleeticns but 
few thrills of the first order. It 


exp 


Staggering 


? 


uneventh 


or? 


organiz d, 


Canvass 


1" " 
LOUN« 
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JAMES 


FOLO« 


g this period that the Baron Lederer 
lection was bought for $3,000, and 


merous specimens added by Silliman 


nd the elder Dana. Only one highly 
ramatie event occurred—the snatching 
e Gibbs meteorite from the very 
erge of the grave and its presentation 
Yale. In his account of the affair, 
Professor E. S. Dana tells us: 


great mass of 

three-fourths of a ton 

as one of the three or four largest masses 

aced in a scientific museum. It was It was not until 1866 that 


t in 1810 to New Orleans from the Red 


egion in Texas, the belief being that it 


+ 


ing museum caught the attention 
‘Songel’’ ; 1 ea into a tortun 
mass of platinum. From New Orleans it angel and came imnto a rtun 
pped to New York; but the extravagant cift of George Peabody, an expati 
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OTHNIEL CHARLES MARSH 
OLOGY, HROUGH WHOSE EXPI 
rHE PrEaBopy MUSEUM 


NEPHEW OF GEORGE PEABODY. 





YALE’S GREAT 


MUSEUM 





THE FIRST 


riean who had become a merchant, 
ser and celebrated philanthropist in 
ion. An old the Critic. 


wd just after the Peabody centenary 


number of 


a sketch of his career 
All told, his varied benetfae 
$12,000,000, 


1895. contains 
viver. 
Ry amounted to about 


writer, while confessing that to 


ha complete list of them would be 


ossible, informs us: 


ie contributed to the 
’s Aretic 
Institute, 
To the 
Literature and 


hitting 
founded the 


subsequently 


up of 
Expedition and 
endowing it 
Baltimore Ih 
Art he gave 
e established a fund of $2,000,600 for 


London 


mereased by judi 


O00, stitute of 


1.000.000: 


ling of lodging-houses for the 
is fund has been 


$5,470,000 In 1866 he 


inagement to 
$150,000 to Harvard for its Peabody Mu 
Professorship, and an equal sum to 


a department of physical science. He 
ed a Southern 
] 


' for the erection of common schools; 


educational 


PEABODY 


fund of 


MUSEUM 


Although it mav be cor 
liberty 1o eritieize the ¢ 
ment ol 


pl Vsleal sclera 


a most inadequate designati 
Peabody 


What 


Was the 


broug! 1 mto bye Ing 


he actually brought 
Ps abody 


History at 


\Mluseum of 
Hig! 


was 


Elm and Streets 


wing of the museum erected 
1874. and the Yale C 
“The building, 


only be the 


ourant 
when completed, 


most 


largest but also Tie 


posing and important in the city. It 


To he Por the LIN ) 


obse I ved 





(nie 


) 
it 


will not 
im 
is 


all de partments of 
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EDWARD WARD BEECHER 


INVERTEBRATE PALEONTOLOGY UNTIL HIS D 


the university alike, and will be, like the 
Art School, a fountain of instruction 
and entertainment to the publie of New 
Haven. The generous donor has by this 
gift written his name indelibly upon the 
memories and hearts of all connected 
with Yale College, and has done a noble 
work for natural science.’’ The build- 


ing was never completed. MM: 
died three years after his g! 
and never saw even the on 
As the museum found in I 
angel, so in Othniel Charles M 
body’s nephew, it found its n 
brated champion and servitor 
who had been the first to int 








YALE’S GREAT MUSEUM 


in the selentific movement at Yale, 
born in Lockport, N. Y., and the 


ne erologist tells us 


produced 

ec mel 
the explorers 
were accom] 


recdsSKTTisS 


\ born explorer, Marsh saw in his new 
flames 
sition an incentive not only to enrich 
. dian escort 
museum with new acquisitions but |, 
ieaders po 


Lull tells us 


enrich selrence Ts li with new diseo\ 


Writing of him in Kingsley’s 


College.”’ Creora. Bird Grinnell 


WAS CSS! i 
the West, to tl 
Missouri River 
k for the fact 
gent ¢ 
tebrate | 
firmed by 
ort trip 
ng which ‘ 
1 proved of th 
juent visits 
Accordingly, in 1870, 
entific Expeditions was 
nding five months 
en with fossil tre: 
Tertiary formatio 
eriment was so marked that the 
years witnessed the departure of 
editions, all o Lic were successful 
results may b riefly summed uj] 
itement that, alt I , within s 
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PROFESSOR A. E. VERRILI 


noceros ; and ot amazing dinosaurs 
his letter presenting his collection 
Yale in 1898, he said of his vertel 


fossils: 


Among __ th fossils which Marsh 
brought home from the west were those 
of toothed birds, very important as illus 
trating evolution; of the horse and its 
precursors ; of the first pterodacty! ever 
found in America and the first apes; of 


giant turtles and giant sloths; of mar- 
larwin, 
) visit Ameri 


supials and bats never before known to 
have existed here: ot birds. serpents, ine this collection. 


lizards and fish; of the prehistorie rhi han doubled 
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PROFESSOR EDW ARD S. DANA 


neal ly 


twenty-sevel and one Oo 
sponges know! 


might nave added that tor nearly 
he had served without sal 


osteology., 
y years 
and that he had spent upon his eol- 
than $950 O00 ot his own 


apes, tiv 


no less tT! 


trons more 
archeological noi. en 


ey 

ong with the v¢ rtebrat« 
eollection 01 fossil toot 
Connecticut ing 
lected betor 


fossils went mens, mostly from Central (me! 
rsh’s great his minerals most 
ts. mainly from the were the 


ey and among the most extensive 





THE SCIENTIFIC MONTHLY 











PROFESSOR CHARLES SCHUCHERT 


LOGY AND Cl \TOR OF 


Another indefatigable collector for 


the museum was Professor Addison E 
Verrill, long eurator of zoology and still 
living. Of its marine fauna, he wrote in 


1S79: 


This collection, which is one of the 
the Museum, is almost wholly the res 
dredging expeditions made along our cor lu 
ing the last fourteen years by the curator, aided 
by Professor Smith and others. He made pri 
vate expeditions every vacation up to 1871, when 
the United States Commissioner of fish and 
Fisheries was organized, with Professor S. F. 
Baird as commissioner. Since that time the 


curator lias had charge of the dredgings carried 


ritt 


to 
privilege 


them. “ 

As the present curator ot! 
Professor Wesley R Coe, tells us 
dreds of thousands of specimens 
thus added to the museum coll! 
among them being hundreds o 
ously unknown species. Thess 
lections, supplemented mor 
from other parts of the world, 
nished material for research by 
sive members of the staff in thi 
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DR ARL 


Vears, and even vet Tie work eolleetion. The 


ns incomplete Perrin eolleetion 


n the nineties and during the early department added 
rs of the present century the museum tions and many 
a enormousls to 1tsS possessions Vale-Peruvian 
mineralogical cabinet received the fessor now Ss 
liams collection of Chinese curios pade still furt 
d from jade, amethyst, rock crys too. there were 


te., the Leonard collection and the tion of vertebr 
le colleetion, while the already eX Lull explains 


e arra\ of meteorites was increased 
‘ollection of between nine hundred 

thousand stones got together by 
nd Mrs. English after a meteoric 
er in lowa. The zoological de part 


also prospe red. adding the iTawley 
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PROFESSOR GEORGE GRANT 


Fossil horses were then what most in 
terested Professor Lull, and he eon 
tinues: 
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PROFESSOR WESLE\ 


The Peabody Museum, long famous, mend 


lous 
ecame more and more a mecea for re was based 
search specialists as its collections in volume ar 

reased. Scientific men came from all Natural Histo 
ver the world to study the exhibits, as and among t] 
ey could find material there which is impossible 

ld not be found elsewhere. A tre eal book along 
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DIRECTOR RICHARD 8S. LULL 
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PEABODY MUSEUM OF NATURAL HISTORY OF YALE UNIVERSITY 


DEDICATED ON [DDFs 


nce without finding some reference to tributor to the Yale Alumni Weekly 
the museum or to some member of its’ versified it in the wail of a seventy-foot 
staff. Conspicuous among books writ- dinosaur crying out for room to stretch 
ten by members of the staff are Profes- his bones. How the new building was 
sor Schuchert’s ‘** Historical Geology,’’ at last promised is told in the address 
ow used by two hundred colleges and delivered by Professor Charles 
iniversities, Professor Lull’s ‘* Organic Schuchert at its dedication last Decem 
Evolution,’’ and Professor MacCurdy’s ber. Says Professor Sehuchert 
‘Human Origins.’’ 

Thirty years ago the need for expan- 
sion was felt, and the president reported 





that enlargement of the building *‘ could 
0 longer be delayed if the University 
nd the public were to have the benefit 
{the unsurpassed collections which had 
een brought together with much labor 
nd at great expense.”” Later on, the 
emand was repeated, becoming a chorus 

emands, and chronic. The under- 

late press editorialized it. A con 
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GREAT SABER-TOOTHED ( 


ESSOR LULL, WHICH IS TO M 





1 THE COMPARATIVE AN 











AZTEC CALENDAR STONE 
> THE ONLY ONE OUTSIDE MEXICO. ON 


EACH YEA ro HE SUN Gop 





'S GREAT MUSEUM 


hiv 
later Was ; 
hundred truckloa¢ 


sequence ot tt rie ! \\ “a ( The 


























{ CARBONIFEROUS I 
rue N \I 


gly impossibl 
the wreckers 
1 Pe abody Museun 
T expectatior 
t but two vear 
iterial was accord tored in fifteer deser! 


ent 


places Ther ! 1e1 on | MONTHLY, 


to the Great War, and befor t! De cir Worl, the Lit 


ear of 1917 was 


. ous othe. pub ‘ 
wer of our . 


ars ap 1 foresig 
on the dollar! nstead of two yet applied resig 
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ODONTORNITHES 
TWO RARE SKELETONS OF 
and in process of construction while the 
building was being erected. In October, 
1924, they began to receive the speci- 
By dedication day, December 29, 
Costs had been so 
there 
from 


mens. 
1925, all was ready. 
shrewdly calculated that 
considerable sum left over 
building fund. 

What, now, of the museum's future? 
‘‘The museum must not stand still,”’ 
says Professor Lull, ‘* because whateve1 
stands still goes backward. The museum 
could be larger; we already see that; for 
even the storage collections are pretty 
crowded, and some of that material, not 
yet scientifically described, has remained 
unopened ever since its arrival half a 


was a 
the 


FROM 


TUOTHED BIRDS FIRS 


AVES: ODONTORNITHES 


oe 
THE CRETACEOUS 


DISCOVERED BY MARSH. 


century That is because Pro 
Marsh, who accumulated a vast «i 
material for great monographs, si 
to believe more in immortality or 


than in immortality in another 
and died leaving only two of thi 
monographs completed. I have ¢ 
through a third. 
will follow, for these collections | 


In course of tim: 
age are of tremendous importance 
one man has expressed it, the real 
tific the museum lies 
basement. ”’ 
Architecturally, the 
largement will be a simple matte 


value of 


museum 


Gothie permits irregularity and 


wing can be run out almost an\ 
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it detriment to the design. Cone 


addition is already planned an 


rium. For this is primarily a 


ng museum, serving the university 

tments. 
it is also a museum for the people 
New Haven and their children. At 
it, it offers the children a museum 
a museum. The next step will 


found a children’s museum out 
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THE PROPERTIES OF STARS IN THE SOLA 
NEIGHBORHOOD 


By WILLEM J. LUYTEN 


+ co rx OBSERVA 


THe number of stars now known and vestigations is not without 
the variety of their physical and astro writer has recently published 


metric properties which are open to ob sion concerning stars nearer 


servation are so great that we can no parsecs' and has also econsidere 
longer proclaim as the ultimate goal of detail, some properties of 
astronomy the complete and detailed de nearer than twenty-five pars 
scription of all the individual stars. what similar studies have been 
This truly Hereulean task has been con Haas and Lundmark 
siderably lightened by the application The greatest difficulty in 
and introduction of statistical methods presents itself while compiling t] 
into the study of astronomy. And thus rial and lies in the necessity 
we put the. science of statistics to its ing misleading effects of selectioy 
legitimate use: the combination and dis- fortunately, the selection itself 
eussion of all observed data for the pur- be ivolded. and a vreat deal ot 
pose of finding the general average of energy has to be spent in att 
the universe make an adequate correction 

As one of the principal objects of fluence. 
stellar statistics we may therefore econ- It does not seem necessary to d 
sider the study of the properties of the in detail the methods emploved l 
average star in relation to the properties  pilation, and it will suffice to stat: 
of the sun. It has long been known that in addition to the directly me 


the number of intrinsically faint stars parallaxes, statistical parallaxes obt 


in space is very large: accordingly it by a variety ot methods have als 


will be very difficult to obtain a repre- used for segregating those stars 
sentative sample of the stars in space, are nearer than ten parsecs 
since these feebly luminous objects can The list thus obtained is, in 
not be detected unless they are very near ability, complete for stars of th 
us and may appear to us comparatively jntrinsie brightness as the s 
bright. If we limit ourselves to the im-  brigehter. The selection factors 
mediate vicinity of the sun, we have the tive for the intrinsically fainter 
largest chance to find a few of these as a result of favoritism shown 
stars of low eandle power. servers to stars of large angular 

Tabulations and, discussions of the (which is almost the only 
stars nearer than a given distance have — through which a star can betray 
been made by Hertzsprung and Edding imity to us), are such as to inert 
ton. With the wealth of parallaxes, as proportionately the number o! 
measures of stellar distances, which have large linear motion across 
eome to hand during the past few years, 2 A parsec is the usual 
a repetition and extension of such in- and equal to about 3 

404 





PROPERTIES 


ntains 104 
le stars being cou 
e ecomponents o 


separate ly 


! 


ana 
innual 
known for 


il classes nee) determined 


tars, and veloeities tol 


? 


For about A aozZzel 


t among them we k 


stars 4 


ts of orbital motion 
incompleteness of even thi 


le of stars Is plainly evident 


Ison ot the numbers ot 


than five parsees and between five 


n parsees. The respective num 
known are twenty-seven and 
nty-seven, whereas the portions ot 
‘e through which thes measure 
are in the ratio of one hore ‘ 
nee we eonelude that less Than one 


he expected number r between five 


ten parsecs are as vet on reeord 
Making allowance for these undiscovered 
that in the solar me; 


le 


stars, we might state ure 
eighborhood there oceurs. on the aver vard — syst 
Star In every twenty roughiv to a 11.000 


g at least one 
ible parsees of space erees centigrad O00 dee 
Stal ‘al eentigra 


Immediately passing to a 
distribution 


1CS¢ ription ot the 
begin by 


neipal properties, we 


, 
Ae hat deereast 


th decreas 


distribution wi 


lering the intrinsie luminosities. 
ling to Kapteyn, the 
e of the absolute magnitudes, quan 


Ss corresponding to the logarithms 


other stars 


by almost 
luminosities, should be similar to correspond 
our data, how As 


t 
Ve 


rmal error cur 
| departure from this heer 


show a marke: 
metric form of distribution. The 
repaneyv is in the sense of a rapid 


ase toward a maximum frequency 
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0.001 














the sun-earth and these 
double stars, their masses may be ealeu- 
lated. A 
mass and luminosity is thus established 
accordance with the results 
other investigators. The 
eurious fact is shown that, whereas the 
the differ 
mously, at least in the ratio of one to 


tween system 


pro\ isional relation between 


in 200d 
derived by 
luminosities of stars enor- 
one billion, the differences in mass are 
much smaller, probably not much ex- 
eeeding the range from one to one 
thousand. 

Owing to the fact that stars with large 
angular velocities are more easily dis- 
covered and that more attention is paid 
to them by observers of stellar distances, 
the list used in the present investigation 
contains a preponderance of stars with 
large linear velocities and is not a true 
the eondition in 


image of space. In 


spite of this, it may be of interest 
amine the distribution of these vel 
in size and direction. 

The 
ties have been computed trom the 
velocities, the 
the parallaxes. All 


linear three-dimensiona| 


angular proper n 
and motion 
measured relative to the sun. 
surprising to find, therefore, 
distribution is not isotropie, df 
random in all directions, and thi 
explanation of this circumstance 
attribute space motion to the su 
The usual procedure in deter 


this solar motion is to assum 


equal in size and opposite in d 


to the apparent motion of the geo! 
center of grav ity of the stars in qu 
obtained by assigning the same m 
all stars. Now that we are abl 


duce the individual masses of th 
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ermine tl 

» the real center ol eravi 

An additional advantage of 
dure lies in t 
to he a Stal 


osity and, 


speed, Im tine 
and less massive) bodies 
Accordingly, ow 


+ +} 


welgnt oO 


ous 
rner speed 
giving lowe 
ive stars minimizes the influenc 
preponderant 
> computations give 


itherwise too 


‘ity stars. Th 
1 of the sun’ eurve son 


ie direction and spee 
R A. 978 Dee 6 i \ or a secona 


mn 
components 


tel applying a correction for this follow 
on ot the sun to the velocities of the vous To ti 
per two dim 


what we may be 
space motions 
have thereby found 


close ly 


rs, we obtain 


ted to eall the absolute absolute 

the stars. Since we 

nged our locus of observation from 
these error © 


e sun to the center of gravity of 1 
why Wit! 
veloel 


stars, there seems to be no reason 
e should continue to measure thx 
system OT 


ties with reference t a 
nates defined by the earth and tl 


STEREOSCO! 


BY \ 


A DIS 
METER OF THI 
RELATIVELY 
S AND THE § 
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erential directions of motion of the stars. a star, and from furt!] 


the surtae 


The only significant fact worth mention- concerning 


that the motions of these stars, the specific density o1 
than exhibiting an axis of prefer- compute the average v: 

ence, very clearly indicate an axis Ol astrophysical properties ol 
avoidanee which is perpendicular to the the solar vicinity, and 
plane of the Milky Way. struct an ‘‘average’’ sti 

Numerous relations of statistical im here that we found that, 
portance may be derived from the ma one star oceurs in every twent 
terial on nearby stars, especially by parsees, which is equivalent to 
making use of the auxiliary quantity H, eubie kilometers. If, for an illust 
a tunetion of the apparent magnitude m we represent this ‘‘mean free sp 
and the angular proper motion #, de- a sphere of 1,000 km 
fined by the equation H m+5+5 log u duetion of fifty billion to one 


There appears to exist an extremely diameter of the star endowed 


close linear correlation between this average properties would be 16 n 


, 1 
hy 
1) 


characteristic and the logarithm of th the mean distance traveled 
intrinsic brightness, commonly called the year would be 3,400 mm 
absolute magnitude. Otherwise inter- temperature (unaffected 
preted, this relation signifies a statistical tion would be 4,000 
inerease in linear speed with decreasing about four grams 
luminosity Reasoning further and treating 


From the total space velocities and the stars in the galaetie system, assw 


1 
} 
Wis 


statistical values for the masses we are number ten billion, on the same 
now able to derive the individual kinetie may compare our universe wi 
energies. Choosing the sun’s mass and a under exceedingly low pressure 


; 


velocity of one kilometer per second as that the configuration ot molecul 


units, the mean kinetie energy is found responds to that of the stars in ou 
to be 2,800 (that of the sun being only tem. In this way, we ean ealeulat 
320). In C. G.S. units this corresponds in the entire stellar system, a ¢ 
to 5x 10*, between any two stars would not, 


With the aid of the black-body radia- outside estimate, occur more ofte) 
tion formula for the angular diameter of once in ten trillion years. 
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By Professor W. F. G. SWANN 


SCUSSIONS O The st 
theory ol rt i@ht 


ID. C. Miller’s recent 
three experiments A, 


iT1VIT\ brou 


, } 
| rOLeCSSO! 


lions, the 


1), eited he low, have figured 
v, and, in our comments, we 
include C, which is an experi 
ing in the same category 
fessor Miller’s experiment itsel! 
f the famous Miche 


Sa repetition o 
nd Morley experiment 


Tw beams haek and 


and consists 
forth 
two equal paths at right angles to 
of determi 


othe r’ with the object 


} whe ther a possible diffe renee ot et he * 


Two paths will show 


‘itv along the 
by causing a difference in the times 
for the two rays to compl te their 
vs, the test being made by 


the interference 


seek 


movement of 
produced between 
] 


ms, when the apparatus is turned 


I 
th two 


rough a right angle 
B. The experiment 

ly near Chicago by 
In this experiment 


performed =r 


Professors M | 


son and Gale 
beams of light from the same source not participa 


re sent In opposite directions around a Experiment 
‘Tangie with he ob the Times To! 


ge horizontal re 


t of ascertaining whether any drag on been regarded 


earth’s rotation. horizontal 
ltera although 


causing an aitera 
their 


eth _. due TO the 
ild show it se If by 
f that displacement from 


i 
metrical positions which the inter 


fringes would otherwise suffer as 
sult of the earth’s retation in a stag 
ether. 
An experiment made by | 
1897, in an endeavor 
ether drift with 


> { 
roressor 


to 


ielson in 


whe the , 2 change ol 





SOO 


the such 


relative ether drift of 


sensitivity of experiment is 


that a 
thousandth of that predicted by 


three 
Miller 
could have been detected. assuming the 
altitude to be 
Mount 


one 


with 
altitude ot 


Ve locity 
the 


change ot 
uniform up to 


Wilson 


ETHER Morion 
RAYS 


[RROTATIONAI AND 

OPTICAI 
The question of irrotational ether flow 
part in the 
‘and D, and 
in some detail 


plays a very important 
theory of experiments B, | 
it will be well to review 
the facts concerned with this matter. 

In a homogeneous stationary medium 
the rays of light travel in straight lines 
except where they are reflected by mir- 
rors; but even though the rays are re- 
flected by travel in a non- 
homogeneous medium, or in a 


mirrors, or 
medium 
which is in motion, or subject to all these 
the 
optics that a ray which passes through 
two points P and Q pursues a path S be 

tween of such a kind that the time taken 
for the light to travel that path is less 
than that for it to travel any other path 
which joins those two points and lies im 


conditions, we know from facts o£ 


mediately to one side or the other side of 
S. The path S is one of minimum time.’ 
Now in general the path of minimum 
time between P and Q will be different 
according as the medium is stationary 
or is in motion. However, Sir George 
Stokes showed that provided the motion 
of medium is such that the average v 
locity taken around any closed path in 
the medium is zero, 7. ¢., provided it is 
known as ‘‘irrotational,’’ it 
influence on the diree- 


It will influence the 


of a 
will be without 


ty pe 


tions of the rays 


eases it may be one of maximum 


7 


in all cases it is such that a displace 


ment of the path amounting to a quantity of 


the first order of small quantities in relation 


to its total length is accompanied by an altera 


tion in time amounting to a quantity of only 
1 relation to the total time. 


second order in 


the 
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light velocity along them but 
that 
paths joining two points P 


way the alteration ot 


be the same up to and inelud 
tions of the order v/e of the w 
for the path, v being a quant 
order of magnitude of the 
velocity of the medium along 
considered and e being th: 
light. 
Now in 


B and C 


all 
the 


experiments 
position OT at 


ence fringe is determined by 
differences for tw 
the 


routes to the position occuple 


ravs emanat 


source and passing by 
fringe. 
the 
difference to the first 


medium will not alter 


order Ol 


position of the fringe will not b: 


by such motion by an am 


than would be determined ty) 


Agall 


tional motion would have no 


ties of smaller order. 


astronomical aberration, since 


Since then irrotational n 


effect on the directions ot the ra 


What, then, is the significan 
rotational motion, and why has t 


Pp 
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ideas in 
considering the situation in would 
ray PAQ, Fig. 1, passing mushy 
Q, there being, in the fi veloc 
no motion ol he ether 
ne of minimum time, so th a motioi 
nes for any other adjacent p: small va 
Ss PBQ, PCQ are greater ti 
Now if the medium is in 
the velocity ol light along any pat 
\ point will be augmentec 
she v the component < 
medium along that 
point. If the times for the mes 
shown in the figure were increased same 
e same amount, the path which was a path which w 
minimum time when there was no in the absene 
on of the medium would again be dium was also 


ath of minimum time when that mo the presence 


existed A very superficial exami 


i the situation shows that a_ closed 


Col 


! ing motion would not be the kind hvdrodynamiecs IS Known as 1rTo 


motion It Is The eond 


re 
argument sence OL Vortic: 
‘ment of in its extreme 
of whirlpools 
In forming conelusions 
tion of the medium will 


light one must avoid usi! 
too treelv without ippea 
quantities ciples involved i the above dieas | 
t will now ] P 
Sup post t he ol medium het wee} 
i] 
sy on a véS earth and a star were in motion w 
constant veloeity (one migh 
ove that, if the tg 
n of the medium } I hat © véS is the 
for anv path joining and Q,. the times 
"i = - eS ee ee would be if the medium we 
such paths will be increased by the same MN i l 


econelude that the diree 


ravs would be different trom 


nt on account of the motion of the medium Such a cone sioh would i 


path which gave the minimum time however. for the motion consid 
ium was everywhere stationary rotational in 
ninimum time whet 
. ior example 
mt the motion is ¢ x 
If S“ vdS is the same for a I sides are par Ubi 
Q, the value’ of this sum when two sides wou 
one path from P to Q and ba 


from Q to P w obviou 


nothing to the average 


: medium taken around 
other ords, the average . 
: : while the contributions b 

en along the path will be zero, hile the con , 


stated, motion satisfving this cond } sides would each be zero 


to be irrotational. In supposing tha 
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ether, brought about by the earth’s mo- above the surface, a 

tion through it, is of an irrotational type experiment A as applied 
we are confronted with a serious diffi Mount Wilson We shal 
¢ ulty. The norma! component ol the euss the question ot whe 
ocity of the ether relative to the sphere permit a drift of the mag 


has to be zero according to the ordinary by the Mount Wilson ex) 


ideas of fluid motion. But, this other diffieulty now 


condition assigned, it turns out that the from the fact that 


SO ‘or , ) ; he ether — 
olution for the motion of the ether the ether along with it 
evers where else in space Is compiletels 


determined, There is no latitude avai 


tion, we might suppose 


round in its rotation 
able to require anything else of the mo : : . 
. this would vitiate ¢ 
tion; and it turns out that the motion 
aps cacickeiek, ta that drag were of an 
which the ealculation reveals corre ‘ ; 
. Which it could not verv we 
sponds to a very considerable tangential . . 
re , . ‘ arises trom the rotation o 
velocity ot the ether relative to the sul 


face of the sphere. While this would 


not affect experiments B, C and D, sinee 


The way out of this d 
pointed out by Silbersten Va 


ir . 115. . TOS. 1925 ; Silberste 
the whole motion is irrotational, it would | : ; 
- . our clobe being aimost 
affect experiment A as applied to the aida 1] 

’ . . merical an lavIng a pul 
earth’s surface; for the effect of ether 7. 


} 
; 


. . . tional grip on the ether do 
motion sought in this experiment de 
. preciably drag it in its rotat 
pends upon the square of the ratio of Bold h 
. ‘ 1 S explanat 
the velocity ol the ether to that ot light. +h Sag us CS) . 
. IS nevertheless consistent Ww 
and is not eliminated by the irrotational 1d led 1 
’ . ecl dema v the hvdro 
nature of the motion. In order to find G&¢ Gemanded by M. 


le ‘ ‘ 1} } + + , 
. . + ~e aws aS ;j Tdi ( if I mio) 
some Way out ol this difficulty Planek = :, ipphed des 


fluid. 


tried to ascertain whether by making the . , : 
Discussing the effect 


density of the ether change with dis . ; 
tance from the earth’s surface, it would ¢ther drift with 
be possible to realize a condition in ' abberration, 
which there eould be irrotational motion marked :" 
together with zero relative v« locity no! 
mal to the surface, and an insignificant 
relative velocity tangential thereto Ile 
found that the condition could be pro 
vided for by making the density of the 
ether in the vicinity of the earth about 
a hundred thousand times as dense as if 
is at a great distance, but it was neces 
sary for him to suppose that this varia 
tion in density did not affeet the ve 
locity of light 


aS as This result may be 
Thus the Stokes Irrotationa ether . 


; “4 : . ing the velocity 10 kilometers ‘ S 
with the Planek modifieation is consist . . 


ent with B, C and D, and with the re 


with the velocity of heht, 500,001 
meters, and so realizing an 


sults of A as applied to the surface of . 
deflection 10/300.000 — ra 


the earth. It would also permit an 


ether drift relative to the earth at points 
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ng must be 


nelusion appeal 


ipted to do from 
Line. The CONECLUSIOI 
seeks its strict 

ealeulation of the 
the basis tha 


iv on 
both 


of least time 
is only In case there 
t the deflection 
be expected 


are defi 


‘ities tha 


above is to 


e. the seven seconds o 1101 
the ether motion is irro 


} Ol izontal Ve loe 


nulled if 
mal. But, if the 
) increase from zero to 10 kilom« 
of ] 


alarming 


second at an altituds 
tical velocities assume 


tions, as has been remarked 
Eddington. Thus, to make the matte 
that all alone the lin 


ar. suppose 


Fig. 2, the horizon 
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] “‘aT\ 


ita Vi " Ss 


0, and all alone the 


tude of 1.7 kilometers 
Mount Wilson 
ometers per second 
it the average value ot 
ong the path ABCDEF shal 
that the vertical 


it has 
Then 


The 


is necessary 


4 AF and CD 


alculation 





504 THE SCIENTIFIC MONTHLY 


ot velocity Ov, at an altitude h, this re- 


lation being oy, \ h R. tor small 


values of h where R is the radius of the 


earth. Thus, since R=6400 kilometers, 
it is obviously impossible to have for 
h=1.7 kilometers a value of Ovg corre- 
sponding to 10 kilometers per second, 
and at the same time a value of vs which 
is small compared with this, or even not 
large compared with it. 

To sum up the situation with regard 
to experiments Bb, C and D we may 
therefore say that provided that one is 
willing to admit absence of ether drag 
due to the earth’s rotation for the pur- 
poses of Bb, while ether drag due to 
the earth’s orbital motion is admitted, 
and provided that we are willing to ad- 
mit a light velocity independent of the 
density of the ether, all these experi- 
ments may be harmonized on the basis 
of the Stokes Planck ether theory. 
Moreover, A could be harmonized as re- 
gards the sensibly null effect at the 
earth’s surface; but the theory would 
then contain the power to deny any ap- 
preciable relative ether drift at an alti- 
tude of 1.7 kilometers such as Miller’s 
results require on the basis of an ether 
theory. Quite apart from this objection, 
the very existence of a change of hori- 
zontal ether drift amounting to 10 kilo- 
meters per second for a change of alti- 
tude of 1.7 kilometers would involve 
vertical ether velocities amounting to 
very appreciable fractions of the velocity 
of light. 


THE STATUS OF THE ReEstRICTED THEORY 
oF RELATIVITY 

Of course, experiments B, C and D 

are consistent with the restricted theory 

of relativity, a theory in which an ether 

has no logical place and can at most oe- 


cupy the position of an old pensioner 
who is retained out of respect for his 
faithful services, and because so many 
people know him, and for whom special 


provision has continuously to bi 
keep him in the organizatioy 
causing trouble. Experiment A 
gards its results on the top 
Wilson, is, however. inconsiste) 
the postulates on which the 1 
theory was founded. It is not 
interest to inquire, however, as 
far the essentials of the theory 
tivity necessitate those hypothes 
vital thing about the restricted 
the thing which is fundamental], 
tive, the thing which is of usé 
only correct, and which is apart 
philosophical speculation as TO 
ture of an ether is the requireme 
the laws of nature are of suc 
that they are invariant under t] 
entzian transformation of coordi 
Now let us transport ourss 
thought to the state of mind 
physies of fifty years ago, in wl 
suppose that there is a unique frat 
reference to which the laws must 
ferred if they are to be true. Su) 
it should so happen that the 
electrodynamics as we have them 
were true in that set of axes, an 
the relation between that set and 
was such as the physicists of that 
would have supposed on the basis « 
velocity relative to that frame 
about eighteen miles per second. | 
in our set of axes should test th 
tromagnetic theory we should fin 
slightly in error if we could me; 
with infinite accuracy; but it would 
necessary to measure our lengths 
times to about one part in a hun 
million in order to discover the em 
For we know that in terms of meas 
differing from ours by only this s1 
amount, in terms of the measures g 
by the Lorentzian transformation in | 
these equations would be exactly rig 
apart, of course, from such matters 
pertain to quantum theory. Thus 
measures would not be so far diff 
from those of the Lorentzian trans 
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that we should 


probably 
discover the equations of the electro- 


mat ion but 


equation. When we had written them 
down on paper, mathematician 
would discover that they were invariant 
ynder the Lorentzian transformation. 
This is a question of algebra and not 
of measurement. We should probably 
invent a restricted theory of relativity 
in which we supposed the Lorentzian 
measures to be the measures we were 

We should then form conclu- 
as to the variation of mass of 
an electron with velocity and proceed 
to form the Bucherer experiment. It 
is quite true that it is always possible 
to assign for the electron a velocity 
sufficiently nearly equal to that of light 
that the fact of our measures being non- 
Lorentzian would make as large an error 
as we choose to assign in our test of 
the formula. But we must remember 
that on the hypothesis that our formula 
was correct when measured in relation 
to the ‘‘fixed’’ frame, our measurements 
made in the moving frame could always 
be made to check the formula by alter- 
ing them by quantities of the order 
of one part in a hundred million, so 
that an attempt to make measurements 
sufficiently near the velocity of light to 
show the errors in our units would cause 
the ordinary unavoidable errors of mea- 
surement to be of enormously greater 
importance than the departure of our 
measures from the Lorentzian measures. 
There is only one type of experiment 
which could hope to reveal to us that 
our measures were not Lorentzian. That 
is an experiment which could show up 
errors of the order of one part in a 
hundred million. Such an experiment is 


some 


using. 


sions 


the Michelson and Morley experiment. 

It is perhaps well to anticipate any 
criticism of the above remarks on the 
basis that in the case of motion the elec- 
tromagnetic theory would itself suggest 
a contraction of dimensions in the elec- 
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tron, and indeed in matter in bulk. It 
the rather 
dynamic picture of the electron moving 
in such a way that the total 
is zero that the origin of the Lorentziai 


is only on crude electr 


foree on 
velocity seeks its 


variation of mass with 


explanation in a spherical electron 
shell which contracts to ellipsoidal form 
And as the 
Lorentzian contraction of matter in bulk, 


this is something which can not be 


when in motion. regards 
pre- 
dicted from electrodynamics alone with- 
out additional hypotheses, as is I be- 
lieve now generally realized. 

If there is a unique frame of refer- 
ence to which it is necessary to refer the 
laws in order that they shall be exactly 
true in the simple form we know, then 
such experiments as the Michelson and 
Morley experiment, giving one result at 
the top of Mount Wilson and another at 
the earth’s surface, must seek their ex 
planation in a variation of the measur 
ing system with the conditions under 
which the experiment is tried, and this 
without the necessity of any appeal to 
an ether theory. It is conceivable that 
the experiment performed in one place 
might give different results according as 
the rotation were produced in one way 
or another. The results would certainly 
be different if the 
duced with a sledge hammer; 
has always been 
ment in the thought that all methods of 
producing the change through a right 
angle would converge to the same result 
for infinite degrees of ’; for 
it is not very easy to define what one 


rotation were pro 


and there 


} 


an unsatisfactory ele 


**gventleness’ 
means by an infinite degree of gentle- 
ness. 

Nothing has been said regarding the 
status of the general theory in a situa- 
tion of the above kind. The story in this 
connection is too long to enter upon here, 
but, in another place,’® I have given 

10‘*The Relation of the Restricted to 
General Theory of Relativity, and the Signifi 
eance of the Michelson-Morley Experiment.’’ 
Science, Vol. 62, No. 1598, pp. 145-148, 1925. 


the 
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arguments for supposing that the gen- 
eral theory can stand even if the re- 
stricted theory has to be abandoned in 
the sense in which it is ordinarily under- 
stood as implying the impossibility of 
detection of uniform motion relative to 
a unique frame of reference. 

Finally, it may be remembered that, 
in the above, we have made no comment 
upon the validity of the experimental 
results of Professor Miller’s work as af- 
fected by possible disturbing causes in 
the ordinarily understood sense. This is 
something on which much remains to be 
said. It is far too long a story to touch 


upon here; and, in the foregoing dis- 
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cussion it has not been my intentio; 
adopt any definite attitude with reg 
to the matter but simply to examine th, 
status which affairs would 
it should turn out that the experim 
in question gives a positive result w 
all disturbing influences (in the ord 
narily understood sense of the phrase 
have been removed.” 


assume 


11 In the April 30 issue of Science wh 
just come to my attention it appears that 
fessor Miller’s most recent interpreta 
his data is consistent with the view that ¢ 
is no change in ether drift with altitude. 
ceptance of this view would of course elin 
such portions of the foregoing article as 
concerned with altitude variations. 
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SCIENCE AND MYSTERY 


By Professor ALFRED H. LLOYD 


UNIVERSITY 


PROLOGUE: ANTITHESIS AND 
PARADOX 

Tue subject, ‘Science and Mystery,’’ 
suggests a prologue; yet not for those 
whose reading must be only running. 

It is a subject that belongs properly 
to a time, not of ordinary, but of extra- 
ordinary transition. In time of such 
transition look for many pairs of impor- 
tant factors and interests of life, just 
like science and mystery, in sharp and 
intimate antithesis. Look, too, as dis- 
closing the intimacy, for many startling 
contradictions. Look for the anomaly, 
not merely in polities, but in life at 
large, of strange bed-fellows: for radical 
violence, it may be, sleeping with conser- 
vativism ; poverty, with riches; perhaps 
offensive crime with respectability ; even, 
as in ease of close conflict of any sort, 
death with life. Look for the disturbed 
and fluent conditions, for the expanding 
meanings, or changing values, that make 
such abnormal things possible. 

Times of extraordinary transition are 
as confusing to thought as to life. 
Listen, and you will hear men, of pos- 
sibly more insight and sudden zeal than 
tact or humor, proclaim of things, long 
supposed different, and as cordially as 
mutually exclusive, that each really is 
the other. The rich are, say what one 
will, so very poor. Lawlessness, truly, 
is become the way of real law. In trans- 
gressors behold the real reformers; in 
those reputed wise the quite ignorant; 
and, again, in such as pay no income tax 
at all, the really wealthy. Topsy-turvy- 
dom, then, with a vengeance! Yet, of 
course, in a time of transition, and it be 
at all critical, as just now, that is just 
the right name for any region, where 
men of insight and zeal live and, as may 
be their way, while giving utterance to 


OF 
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their paradoxes and feeling the strain of 
the charged atmosphere and the cer- 
tainty of new alignments, ery or laugh 
over it all. 

Forbear with me, if now I remember 
things. In an era of 
transition, 500 B. C., 
seer, Heraclitus, who could hardly open 
his mouth, or take up his stylus, without 
mingling opposites, the hearing and the 
deaf, the good and the bad, even the cold 
and the hot. Was the 
changing from one of sense to 
thought? Was Greek life getting 
quality? Heraclitus came into 
history when Greece was on the verge of 
Thermopylae, Marathon, Salamis, PI: 
taea, and value were 
mixed with force. To 
teenth century Christendom, when was 
that 
men, whom I now recall Napoleon’s con- 
temporary, Hegel, whose mental pabu- 
lum, the very staff of whose mental life 
consisted in antithesis and paradoxical 


extraordinary 


came that sweeping 


Greek’s world 


one ot 
new 


‘ 7 
(reek 


issues of indeed 


issues of nine- 


issues, came two 


same mixing of 


synthesis, and soon after Hegel the great 
naturalist, Darwin, who substituted evo 
lution for fixity and mingled extremest 
organic forms, as Bryan should ‘‘make 
note on,’’ 
other than man and monkey, in the or- 
True, as some 


even more remote from each 


ganic unity of all life. 


may contend, those men, the subtle old 


Greek and the distinguished moderns, 
may have been only sporadic products of 
history ; their antitheses and paradoxes, 
spoken or implied, may have been rather 
accidents of personal reflection, uncon- 
nected with contemporary 
than pertinent and significant reports or 
comments on their times; but, not to 
argue as to that, at least it may be said 
that men of such insight and startling 
manners would be quite timely, when 


conditions. 


507 





508 THE SCIENTIFIC MONTHLY 


great changes are under way, and that tion. I wonder, indeed, if there eoy! 

their utterances, however abnormal and progress at all, biologically to new | supp 

even if accidental or in origin only per- morally to better life, or spiritually ; phys 

sonal and aloofly intellectualistic, do sug- another life, without double meani: time 

gest actual vision and feeling for the and their bold mingling of issues ai. 

contemporary situations. value, or kinds, with the mere issues row 
It is true that at such times, in fear of opposition in kind. Doubtless a d 

losing station or some so-called ‘‘faith’’ view for minds with the set ways of p: 

or even money, many may still cultivate tical ‘‘common sense’’ and normal « 

normal living and the simple thinking mensurability; and many, possibly 

of ‘‘common sense,’’ being bent on hold- may not even care to try to underst 

ing intact the status quo and all the it; yet, whatever meaning it may | 

vested comforts and satisfactions of it to quite confirmed metaphysicians 

and not even hearing, although having cosmologists or even to the more sy: 

ears; but, however great their number, thetic moralists, sociologists and th: 

they can neither prevent the general we all know that sometimes, quite in . 

sense of preparing and impending fiance of practice and common sense, 

changes nor, blinding the contemporary counts tremendously. The physica 

seers to the critical antitheses, stop their weak, for example, even among t 

utterance of the disturbing paradoxes. wholly uneducated and uncultured, m 

Such seers and prophets, I take it, may be spiritually so strong. Yes, ther 

easily be of the sort that are not with- times when the profoundest subtleti 

out honor save among their own people. count a lot even in ordinary life, bring 


Was it, too, only accidental and ‘‘in- ing at least poetic harmony to a divid 
tellectual’’ that for each one of those world. Could there be any unity of 
three abnormal thinkers, as in one man- man society on any other plan? It m 
ner and another he announced his be quite poetic; but only if there bh 
strange insights, there was no stability least two different ways, one reactio1 
anywhere, no immutability? All things the other progressive, perhaps one p! 


were in flux, moving, flowing, evolving. tical, the other idealistic, of loving a) 
Extremest differences were at best only honoring one’s country, can we all by 
relative and were constantly disappear- patriotic. Existence may not need 
ing, revealing likeness after all, and double meanings and mingled issues a: 
were, moreover, no sooner reconciled or poetry; but life and its progress would bot! 
seemingly identified than they broke out be mere existence without them. rese 
again in novel ways, with changed mean- Is special illustration of all this about as t 
ings or values, on new levels. Syntheses, antithesis and synthesis, paradox, doul was 
in other words, or adaptations, could be meaning and mingled issues, now de- It h 
no more stable than differences and con- sired? What comes to my mind ma) refi 
flicts, and this besides. Complicating but puzzle quite as much as it illustrates. wist 
greatly enriching all the issues of unity Similia similibus illustrantur. The for- Sta 
and difference, of synthesis and antith- bearance, too, already asked must be con- erat 
esis, there were the never failing but cer- tinued a bit longer. In Luther’s time sep: 
tainly most fortunate double meanings, of transition, when beyond question per 
the repeated values on different levels, things and meanings, or values, were in tior 
and so the mixed issues. flux, how very different, yet how eve 
Double meanings may bridge the _ strangely alike, were spiritual and phys- anc 
worlds of sense and thought. They may ical, or natural, become. So alike wer of » 
bridge old and new. Bridging of some they that it became necessary to separat' alb 
sort would seem to be their great fune- them! How different were the Church's the 
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spiritually confident but temporarily 
supported theocracy and the State’s 
physical and militaristic but at the same 
time spiritually sanctioned monarchy ; 
and, again, how also alike; how, to bor- 
row not at all impertinently from the 
contemporary theology, consubstantial 
were the divine and the human, ‘‘of one 
substanee’’ with each other. Emperors 
and kings had actually been raised—at 
the time a notable advance !—to the high 
level of popes, being hailed as also in 
their exalted offices ‘‘by divine right.’’ 
The Church, too, had turned as worldly 
and Machiavellian as the State and in 
general the real authority or support of 
either was quite dependent on the very 
different strength of the other. So dif- 
ferent, then, yet also so alike, were the 
spiritual and the temporal become. 

To what result? What really did 
happen in history, as holiness, not only 
in the fourth to sixth century creed, but 


also in the sixteenth century institutional 
life, proceeded alike from the spiritual 
and from the natural or secular, ex patre 


filioque? What did happen? Luther 
and Machiavelli both assisting, as if two 
silent partners in a single cause, each act- 
ing from his different side, spiritual and 
secular were separated. So the histor- 
ians have commonly made record. Only, 
somewhat to the confusion of the record, 
both State and Church, institutional rep- 
resentatives of the two, were so changed 
as they were separated that their divorce 
was possibly merely a fiction after all. 
It has ever been confusing to have things 
refuse to stay put, while one is saying 
wise things about them. The separated 
State became constitutional and demo- 
cratic, recognizing the individual; the 
separated Church, Protestant and more 
personal, humanly personal, than institu- 
tional, the institution itself becoming 
ever more instrumental and adaptive; 
and each was thus raised into a region 
of new meanings, under which the two, 
albeit historically separated, were for 
their own later time still quite intimately 
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associated. In very truth, whatever may 
be the manner of our thinking about his- 
tory, the ways of history itself have not 
been simple! 

The thirteenth to 
saints, I venture to add, had their inter- 
ested and interesting part in that history 
and may bring more light in kind to a 
puzzling illustration. They were them- 
selves such incongruous characters, mix- 
ing old and new, reaction and 
as they did. Veritable paradoxes they 
were, done in human lives and purposes, 
at the time of Renaissance and Reforma- 
tion. In them were met such separate 
and different elements. Were they only 
too faithful and reactionary Catholies 
or really potential and prophetic Prot- 
what 


sixteenth century 


progre SS, 


estants, forerunners of was to 
come? Were they, again, spiritual zea- 
lots or only sensuous realists? Institu- 
tionalized mystics, literal and subm 

or disaffected individuals, humanistic 
and nature-loving? Watching them, as 
before, while watching the contemporary 
institutional life, we see, not 
merely some strange mingling of ex- 
tremes, but also in process a real muta- 
tion of values. In the very fire of their 
zeal something old was being changed to 
something new. If any one objects, still 
insisting that the y were essentially ortho- 
dox and only very reactionary, the reply 
is quick. Both the Church itself fre- 
quently called them to 
threats and persecutions, and also, as 


have to 


account with 
even more significant and as suggesting 
the Chureh’s anxiety, in 
with 


the cause of 
their own 
their realism of sense they literally and 
personally reproduced the life and suf- 
fering, sometimes even the stigmata, of 
Him they worshipped, they did but be- 
tray the Church and involve themselves 
in the very movements or that 
were then active and were bringing the 
historic changes. The Church had a 
right to fear their spiritual loyalty but 
personal independence. Like so many 
others who at other times and in other 


tense conservatism, as 


fc yrees 
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relations of life have grown tensely and 
assertively conservative and reactionary, 
those saints found and must now and 
again have keenly felt themselves, and 
still more they were seen of men, to be 
adopting and sanctifying the very vio- 
lence which perhaps they had set out to 
bring to naught. The humor, conscious 
or unconscious, in the lives of the saints 
would make an interesting study! 

To desist from further attempt at il- 
lustration and, if possible, even to forget 
Heraclitus, Hegel, Darwin and their 
whole tribe, there remains for this pro- 
logue, long as it has come to be, one 
thing more to be said. If the signs be 
right, our present time is very decidedly 
a time of transition, of more than ordi- 
nary transition. Few, if any, will dis- 
pute this even in 1926. During the war 
albeit not so openly since the late na- 
tional election, we have been told so 
quite regularly, daily or weekly or 
monthly, as the various bulletins, the 
news paragraphs, the editorials, the es- 
says, even the books, have been issued, 
reporting our time to us. Some of them, 
it is true, have sought rather to put us 
asleep than to arouse us; but such bulle- 
tins—or propaganda?—have come from 
persons or groups not themselves quite 
as complacent, or necessarily as right- 
eous, as they would have others, who 
have sensed change and feared it, when 
not seeking also to exploit its conditions 
for their own advantage, and so have 
thought wise to dwell on prosperity and 
urge complacency. In such cultivated 
satisfaction can be no real evidence 
against present transition. Indeed, the 
real evidence may be just the other way. 
Moreover, for some years past the telltale 
antithesis and its unfailing and not less 
talkative paradox have most certainly 
been bulking large, giving—I say this 
without wishing to take the réle of any 
mere alarmist—constant and effective 
challenge to all the bulletins, honest or 
intriguing, general or specific, for the 


status quo. As to the propaganda, to 
and the conservatism of it, genuine 
assumed, the more assertive it be, th 
more it must not only induce opposition. 
but also, quite in the way of those 
actionary saints, actually do violenc 
the status quo itself and thus, howeve; 
indirectly, end by bringing aid and com. 
fort to its enemy. 

How large antithesis, paradox and ¢ 
ominous confusion of them have bul! 
in recent life and literature might profit. 
ably be made a matter of statistical! re- 
search and subsequent serious reflection 
Some years ago, as I recall, for a doctor’ 
dissertation such a study was mad 
Coleridge, who was much given to a: 
tithesis. The conclusion was that Cole. 
ridge had used this and used it effectivels 
as a literary device for expanding a: 
reinterpreting the conventional ideas of 
whatever he was discussing or, in other 
words, for reproducing, in the form and 
movement of his writings, the conditions 
of transition and transmutation in lif 
meanings or values. For our recent an: 
current literature, I believe, could thy 
statistical study be made, the figures 
showing antithesis and paradox, move- 
ment and transmutation, would be im- 
pressive, if not also portentous. Our 
life and our literature have been simply 
alive with those things and the ferment 
of them. Essential factors or conditions 
or attitudes have been paired against 
each other and strangely mingled also 
and over and over again, only showing 
the disturbance and change, we have 
found ourselves strangely wondering, of 
two things sharply opposed, if there b 
any real difference after all between 
them or which of the two really is which. 
Most opposite things, I say, in our own 
recent life and thought have been thus 
most intimately paired: war and peace, 
of course ; but also government and anar- 
chy, capitalism and sovietism, national 
ism and internationalism, reaction and 
progress, Fundamentalism and Modern- 


atic 


ism or—as only more general—dogma 
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idealism and naturalistic realism, and I 
venture not to say how many more such 
opposites at once so opposed and yet be- 
coming so intimate. For nearly every 
one of them there already presses that 
question: Which indeed is which ? Very 
much as the nationalists, to take just 
one ease, after charging their opponents 
with proposing only a superstate narrow 
and nationalistic in spirit, however im- 
perial, then justify their own policy of 
national isolation by arguing that so a 
powerful nation from its superior posi- 
tion ean coerce or ‘‘hold up’’ the others, 
and as, on the other side, the interna- 
tionalists at the same time discover 
among the nationalists, when judged by 
their deeds and policies, official and es- 
pecially ‘‘unofficial,’’ only a myth of iso- 
lation and so no pure nationalism after 
all, in short as those two opponents are 
thus mutually and hopelessly entangled, 
being each one on the other’s side, just 
so and quite at large confusion reigns 
to-day. Everywhere old differences are 
breaking down; new are taking their 
places; values are changing; transition 
is the very life of our time. 

And with all the other paired oppo- 
sites of the time, assertively antagonistic, 
yet strangely intimate and exchangeable, 
we have those of our title, important as 
the others, setting vis-d-vis our reason 
and our faith, our knowledge and our 
dogma, our natural facts and our spiri- 
tual values: Science and Mystery. 

Here endeth my too long prolonged 
prologue. 

I 


THe Mystery or SCIENCE 


For many of Christendom’s years sci- 
ence and mystery have been in open op- 
position, notably in the warfare of sci- 
ence and religion. To-day, however, the 
opposition is nearing, if it have not 
already reached, a crisis, say even the 
inevitable crisis. Science is itself in an 
atmosphere of mystery. 

In a way quite his own and, while not 
in all respects satisfactory, still suggestive 


and to some point, Bernard Shaw has 
given an account of the present situation. 


I affirm [he writes in the preface to his ‘‘St. 
Joan’’] that the nineteenth century and still 
more the twentieth, can knock the fifteenth into 
a cocked hat in point of susceptibility to mar 
vels and miracles and saints and prophets and 
magicians and monsters and fairy-tales of all 
kinds. The proportion of marvel to imme 
diately credible statement in the latest edition 
of the Encyclopedia Britannica is enormously 
greater than in the Bible. The medieval doe 
tors of divinity who did not pretend to settle 
how many angels could dance on the point of a 
needle cut a very poor figure as far as romantic 
credulity is concerned beside the modern physi« 
ists who have settled to the billionth of a milli 
meter every movement and position in the dance 
of the electrons. Not for worlds would I ques 
tion the precise accuracy of their calculations 
or the existence of the electrons (whatever they 
may be). The fate of Joan is a warning to 
me against such heresy. But why the men who 
believe in electrons should regard themselves as 
less credulous than the men who believed in 
angels is not apparent to me. If they refuse 
to believe with the Rouen assessors of 1431, 
that Joan was a witch, it is not because that 
explanation is too marvelous, but because it is 
not marvelous enough. 


Now Shaw may strike many as rather 
too playful and superficial for quotation 
here. Surely credulity about angels is 
not of the same quality or purport as 
credulity about electrons. Granted; but 
also the two may not be as far apart as 
at first seeming to be. To every time its 
own wonders; and our present time of 
science, climax to an era inaugurated 
about in Joan’s century,, really is, as 
Shaw suggests, a time of wonders as no 
time has ever been. Our wonders may 
not be like those of her time; but also the 
context of life to-day is not the same. 
All things are relative. In any case, too, 
just here being the crisis, to which we 
have come and which must mark some 
great change in Christendom’s develop- 
ing romance, it is immediately in and 
through science, not apart from science 
or in opposition to science, that our day’s 
mystery is coming to us. With all their 
long antagonism our science and our 
mystery are at last come to be most inti- 
mate, while the external mysteries that 





512 THE SCIENTIFIC MONTHLY 


once held our interest no longer satisfy 
us spiritually or even puzzle us intel- 
lectually. These objects of what we now 
eall superstition or with less offence blind 
and pious faith, in sharp distinction 
from seeing and unfeeling science, are no 
longer mysterious, being given place in 
our attention only as they meet or fail 
to meet the current tests of truth or 
error. We simply regard them as ex- 
plained or explainable. A New York 
divine, apparently hoping to rescue some 
of the old mysteries or at least to pre- 
serve the ‘‘religious’’ awe of them, in a 
recent essay, ‘‘The Vulgarization of Re- 
ligion,’” urges a restoration of now neg- 
lected altars and bids preachers and 
other spiritually minded persons to aban- 
don their scientific discourses, their ‘‘ ob- 
stetrical sermons,’’ their vulgar and 
secular ways, which only reason and 
utility can have prompted, and so save 
for man and man’s religion the great 
mysteries of a cherished past. Those 
mysteries are so sacred! What matters 
their truth or error? Never so, however, 
may he or any other recover what has 
disappeared. Men may find mystery 
where it is, not where it was. Here 
doubtless is real humor, but not open to 
all: The one-time wonders of religion, or 
of faith generally, subjected even unfeel- 
ingly to rational tests! The truths of 
once cold science revealing a magic 
world, a fairyland, that challenges belief 
and calls Christendom out of its confin- 
ing stronghold to new and profounder 
adventure! Science, nothing else, is be- 
come our day’s wonder. 

Were we really losing mystery to-day, 
were spiritual values quite out of date, 
any reference to humor would have been, 
to say the least, in bad taste, as well as 
very ill-advised, and we might well 
worry greatly, being left with no choice 
but really to abandon all the altars and 
let religion and all that goes with it give 
full place to calm reason and mere ealeu- 

1 By W. J. Dawson. See The Century, Sep- 
tember, 1924. 


lable utility and efficiency. Mystery. 
however, for life in general is to-day be- 


come greater and nearer than ever; | 
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eandidly natural sciences, have sup- 
planted in primary interest the evolu- 
tional but on the whole still man-aloof 
biology. 

So, with the passing centuries, has 
science risen over Christendom, slowly 
dispelling the early wonders and mira- 
eles of all sorts, bringing man, his rea- 
son and his will, into ever fuller accord 
with his world, registering successive 
steps in a progressive adaptation, be- 
come to-day in some sense even identity, 
of man and nature; until, what with the 
psychological revelations, on the one 
hand, and the contemporary discoveries 
of the physical and objectively natural 
sciences, on the other, announcing a new 
environment to us even as inwardly 
we have found a new self, the one 
time darkness seems dispelled. Specially 
noteworthy is the fact that with the 
rise of natural psychology, dramatic 
climax in the succession that began with 
theology, there has been developed a no 
less remarkable natural technology un- 
der which the method and manner of 
life have been greatly changed. 

But what has been the result of sci- 
ence’s rise and illumination? Greatly 
and increasingly exhilarated with the 
splendor of the moving day, we are now 
becoming dazed. Has the light possibly 
exposed too much? Just when we are 
seeing most, we find ourselves wondering 
anew. Just when our science is clearest 
and deepest, at once most intimately 
human and most comprehensively nat- 
ural, many are making it also so realistic 
that it hurts. They are taking it so 
seriously that it loses its clearness and is 
no longer ‘‘scientific.’’ Our very science 
is casting shadows, lengthening shadows. 
It is even changing to a veil or mist and, 
as never before, we sense colors of ro- 
mance and imminent adventure. Dead 
but yesterday, mystery is risen again. 
“The evening and the morning’’ have 
been only ‘‘the first day.’’ 

The day’s life, too, its conduct of life, 
not merely its science, is charged with 


mystery. Was life ever blinder, in spite 
of—or because of !—all the light and, as 
should now be said also, all the effi- 
ciency? Thanks to the illuminating and 
applicable science, thanks to the remark- 
able technology but just now alluded to, 
we now live so differently. Again the 
story is familiar, even trite and tedious; 
but may also be retold briefly. At the be- 
ginning of our era the environment open 
to organization and civilization had been 
so enlarged as to include no longer just 
one or another of the different and 
widely separated regions of the several 
ancient civilizations, but the whole 
region of the Mediterranean. In due 
course, too, ere many years had passed, 
northern and western Europe were 
added. In the earlier periods, further- 
more, of the struggle with this expanded 
and ever-expanding environment, new 
and strange and disorganized, man nat- 
urally felt himself, as certainly he was, 
aloof and unadapted. He and nature 
were very far apart, as if realities of two 
quite separate orders, one material, nat- 
ural or worldly, the other unworldly and 
spiritual; one in some sense without, the 
other within. Building his inner, spiri- 
tual order, then, as it were, out of the 
available material, his cherished mem- 
ories, and erecting so, as was certainly 
both his right and his wise resort, a sub- 
limated world, or habitat, not here, but 
yonder, not now but hereafter, and feel- 
ing this to be real and alive with all that 
had ever had positive value for him, he 
made it present and visible in the Chris- 
tian Church at once heaven’s earthly re- 
tainer and Christendom’s first formal 
device, a sort of strategical retreat, in its 
struggle with that environment. 

In the very aloofness of that device, I 
submit, in its supernaturalism which 
was never independent of sublimated 
memories, and especially in the insistent, 
however arbitrary and militaristic ex- 
ploitation of earthly human beings and 
present, natural resources, there was dis- 
tinct adaptive value; not clearly realized 
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at first, it must be said, but at least 
distantly sensed even at first and in the 
outcome, which only brought to fruition 
the adaptation so made possible, distinctly 
proved. Witness, if evidence as to either 
the foresight or the fruition be needed, 
the Western Church’s sanctification of 
materialism and naturalism and human- 
ism as shown in that trinitarian doctrine 
of consubstantiability or of the equal 
holiness of the Father and the Son, to 
which allusion was made in the prologue, 
and as subsequently developed, until not 
just the Son with the Father, as it were 
only in a splendid symbolism, but more 
generally and quite comprehensively and 
realistically the human and natural were 
equated with the spiritual. So was the 
splendid symbolism fulfilled. As early 
as the ninth century, too, appeared the 
secular State, also already mentioned 
here, which claimed and got equal au- 
thority with the Church. Historically, 
the Holy Empire, the divinely appointed 
king, the pantheism of such as Bruno, 
and other paradoxical syntheses of spiri- 
tual and secular, divine and natural, 
really had very different meanings from 
those now often assigned to them. They 
all meant progress. 

With such sanctification and elevation 
of the natural and secular there set in 
a process that has brought to us our 
very different life of to-day, effecting 
even a radical change in the basic in- 
strumentation of technique of the whole 
life of Christendom. The earthly state 
and natural science, secular authority 
and natural law, came into Christendom 
together and grew up together; and with 
them came also objective machinery. 
Primarily, with whatever vicissitudes 
and disturbances, the State has done 
more than just appropriate and use; 
also it has, with application of the ac- 
quired and ever increasing knowledge, 
directly and deliberately developed its 
natural resources of all sorts. Where- 
fore, out of the natural environment 
there has taken form a most efficient 


natural mechanism, wonderfully fabri- 
cated and wonderful in its power and 
virtual intelligence, a mechanism of ac- 
curate registration and quick communi- 
eation; and now for his adaptations 
man lives not so much with benefit of the 
old, aloof, spiritual institution as tech- 
nical medium or instrument of his a 

tivities, as with benefit of his new and 
very different medium. Once Christen 
dom ‘‘belonged,’’ body and soul, directly 
and intimately to the aloof and super- 
natural institution; but its ‘‘belonging’’ 
or real membership to-day would seem 
to have been transferred, in effect, if not 
nominally, say de facto, if not yet d 
jure, to the new natural mechanism, the 
great communal complex of adjusted and 
cooperating modern machines and instru- 
ments of all sorts, now with minimal 
human effort doing man’s work and even 
much of his thinking for him. ‘‘ Auto- 
matically efficient’? some are calling 
this mechanical system; and also ‘‘fool- 
proof.’’ In its day and its way, of 
course, the old institution was both 
automatic and fool-proof; but how much 
more comprehensively so is our new 
instrument. Direct man-power, militar- 
istically mobilized, has simply given 
place to objective nature-power mechan- 
ically controlled and applied; and, on 
the whole, both the efficiency and the 
security have been increased many times. 
The earlier instrumentation through the 
institution may still survive in form or 
shell; also it may still be important for 
certain ideals ard purposes that it fos- 
tered or say for the great spirit of it 
as something quite surpassing the letter ; 
but life itself to-day, as to its instru- 
mentation, is directly with benefit of the 
new and very different medium.* 


3 With benefit of the new medium, I have just 
repeated. The benefit may prove more pro- 
found than many will at first suspect. With 
the new machinery, be it not forgotten, has 
come new and startling exposure of human 
nature and the two together, the automatic 
efficiency of the one and the intimate illumina- 
tion of the other, can not but react on morals 





A 
thot 

diffi 
now 
mec 
in? 
uall 
eras 
the 

of 1 
tion 
late 
tion 
and 
real 
the1 
s0Cl 
hist 
chal 
dire 
of 1 
hun 
ing 
pre: 
obj 
nis! 
atol 
foll 
T 
see! 
sim 
my 
suff 
tab! 
fell 


how 


in 
illus 
day 
dru 
effe 
biol 
geni 
mos 
give 
lati 
opi 
hav 


SCIENCE AND MYSTERY 


And, as in a former essay,* I have 
thought to show and, spite of a certain 
difficulty that will have to be met, would 
now specially emphasize, the present 
mechanical instrumentation of our life 
in reality has only grown, however grad- 
ually and through whatever dramatic 
eras, out of the earlier. I mean that 
the later has been only a development 
of the earlier, not coming by substitu- 
tion of something quite new and unre- 
lated, but coming by advancing realiza- 
tion of what was, by native expansion 
and generalization, by a progressive 
realization of the original spirit. If 
there be any logic, or say rather any 
social psychology, in the sequences of 
history, membership in the earlier me- 
chanical and mediating institution, God- 
directed and man-powered, just because 
of the aloofness and the accompanying 
human directness, must have been train- 
ing for the greater freedom of our 
present social life with benefit of the 
objective, humanly free, natural mecha- 
nism, the ‘‘Iron Man”’ or Giant Autom- 
aton, by which the institution has been 
followed. 

The nature of that development has 
seemed to me to be well presented in a 
simple story from the nursery, one of 
my ‘‘twice-told tales.’’ A child once 
suffered a bump of his head against a 
table and at once, poor and uncivilized 
fellow, hit back with his head. Later, 
however, getting another bump, he threw 
one of his blocks, instead of his head, 


in important measure. It is only a single 
illustration of this that the automobile is to- 
day offering a more powerful influence against 
drunkenness than the Church was ever able to 


effect. Supplemented by certain principles, 
biological, psychological or psychiatric, of eu- 
genics, this influence may seem, even to the 
most ardent exponents of individual liberty, to 
give point to the recent legislation. The legis- 
lation may or may not be a bit ahead of public 
opinion, but in view of the benefit of which I 
have been speaking its justification is at least 
among the nearer possibilities. 

4**The Time of Day,’’ in THe SCIENTIFIC 
MonTuLy, October, November, 1924. 
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at the offending furniture and so, as I 
see it, exhibited in the small what in the 
large has made our modern and, let me 
also call it, head-saving and block-using 
civilization. The distinct advance of the 
child’s second method over the first is 
I think also that no one will 

the latter instrumentation 
its important difference, 


obvious. 
deny that 
was, spite ot 
only an expression of present but un- 
realized elements in the earlier. Of 
course, not just for one individual or 
another, but socially, corporately, as if 
remembering its institutional life, Chris- 
tendom has to-day adopted its block- 
using, vicariously instrumented civiliza- 
tion. 

My nursery tale might be analyzed 
for many points of analogy; but its 
main point has been shown and will 
suffice, except that it also offers help 
against a difficulty to which I have al- 
luded. Save for a certain difficulty, it 
was said our present life of 
machinery could be seen as the only 
development, not displacement, of what 
went before. Non-human, impersonal 
machinery has very largely supplanted 
the God-caused and God-moved as well 
as man-powered institution of earlier 
times and, just because of this, there are 
many who have found or will find diffi- 
culty in seeing the change as at all like 
real development. Is it not quite the 
opposite? Does it not show, as some- 
thing that spoils the whole picture, a 
hopeless loss of personality divine or 
human? While I can understand the 
question, emphatically I think not. Did 
that child lose personality when he with- 
held his head and used the vicarious 
block? Truly, he grew greatly in per- 
sonality. He may have lost certain 
physical feelings of himself and in gen- 
eral become less dependent on immediate 
and superficial evidences of self; but in 
both depth and reach of life, in char- 
acter and power, he had advanced in a 
long, important stride. Taught by that 
child, then, I believe we may now dis- 


above, 
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miss the objection or difficulty of lost 
personality in our modern life. The 
more instrumentation our life enjoys 
and the more objective or impersonal, as 
well as the more automatic, the instru- 
mentation, the greater and profounder 
the personality. Moreover, as we live 
together, socially, corporately, with bene- 
fit of a highly efficient instrumentation, 
like that of to-day, our personality is 
real as well as rich. Personality can not 
be physically just a matter of bruises 
and inflamed swellings or mere imme- 
diate sensuous conditions or contacts of 
any kind; nor can it any longer be 
spiritually only what would be merely 
the negation of such physical being. In 
our day of automobilic machinery, say 
of the airplane and air-mail and the 
lighter-than-air radio, personality, phys- 
ical or spiritual, must somehow be some- 
thing else; to-day, then, not lost by any 
means, but ‘‘risen,’’ more real than ever 
and immensely enhanced. Our Iron Man 
is only going forward, or ‘‘carrying on,’’ 
for the medieval institution in respect 
to personality as well as in respect to 
instrumentation. 

Mystery, however, not personality, was 
our interest. Having said that the very 
light of our time, the science and its most 
penetrating exposure at once of inner- 
most man and of innermost nature, had 
actually made mystery, when it seemed 
quite dead, live again, our evening and 
our morning being only a first day, I 
would now add that the great change 
in the instrumentation of life, the na- 
ture of which, even to its consequences 
for the personality of every one of us, 
has been pointed out, really carries even 
more striking suggestion of mystery. 
Belonging as we do, each of us, to the 
great mechanism, primarily nature’s, 
secondarily artificial in the Giant Autom- 
aton, possessed of remarkable speed 
and power and wonderfully automatic 
and fool-proof, we simply must feel our- 
selves, not merely members of the great 
system, but also real parties to the 


‘ 
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modern adventure of it. With 
modern adventure, too, that of th 
running institution can not be eo 
pared, although fortunately for prese; 
interest, always dependent on continu 
with the past, the new is, as was indi 
eated, but outgrowth of the old and t 
Church’s romance can have nothing | 
lose; rather has it everything to 
from life’s adventure in its present 
vehicle. 

Vehicle? Nothing Are 
taking a journey to-day any less trul) 
than in former time? Is our present 
journey taking us into a new world 
a new life any less truly than the 
grimage of the Middle Ages? And t! 
also, at least if that difficulty was r 
met: Can our day’s adventure be 
less truly an adventure of persona 
human or divine, than it was then? 

Pessimists, who defy the day’s charged wit 
atmosphere, for which nevertheless the; Thi: 
must have some feeling, and persist also 
recognizing only routine and idle aut real 
atism, need to read history. After eon 
automata, political or social or econon sibl 
have been set up before, although never tem 
before so effectively or so compreher eau 
sively, and have also bred their qu reli; 
of pessimists; but, when most automat 
they have brought something new, some- 
thing in the way of revelation 
creation. Mechanicalism and automa- 
tism may make episodes or present sp 
cial aspects of history. They never | 
all the history of any time. 
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ADVENTURE AND VALUATION 

What, then, of the day’s journey? 1 
what is the present journey taking us 
This question and the mystery of 
thanks to science and the application \ 
science, now confronts us. 

Many there are who would insist t! 
inquiries, either as to whence we cam seps 
or whither we are going, are no longer sigt 
pertinent. Simple, commonplace and an 


resent 


tinuity 


$ indi- 


nd the 


enen- 
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conventional folk may still be putting 
them, but such folk are not supposed to 
eount, at least not among such intellec- 
tuals as my present readers. The stork 
is become only a common bird. Paradise 
has lost its place on the map. Yet, al- 
though I am hardly of the simple and 
eonventional and although nothing so 
conventional as either stork or paradise, 
or as anything for which either of these 
might stand, is now in my mind, I must 
confess to a feeling of sympathy with 
those folk. 

Let it be as idle as any one is dis- 
posed to have it to question whence we 
came; just to avoid argument or specula- 
tion on the point, biology and evolution 
may be assumed to have settled so much ; 
but, in view of our time’s mystery and 
real adventure, there is at least perti- 
nence in wondering, as we now move 
with the stars, whither we are going. 
This wonder, I insist, is pertinent; it is 


also pressing; and, at this writing, its 
real pertinence, its pressing timeliness, 
concerns me much more than any pos- 


sible answer to it. I shall not even at- 
tempt to answer, being not without some 
caution. Nor, let me say at once, is the 
religious import of interest in what is 
to come by any means my whole concern. 
Before I conelude, I shall take occasion 
to speak of religion, since of course des- 
tiny is a problem of religion. My pur- 
pose, however, is more general. I would 
point out that with our present wonder 
about destiny, pertinent and pressing as 
this is, with our very science bringing 
mystery and adventure, we have now to 
put new and special emphasis, where for 
some time emphasis has been lacking or 
where interest has, to say the least, been 
perfunctory and conventional and in 
need of awakening, on the values of life 
in distinction from the facts, conditions 
or means. Mystery, romantic adventure 
and valuation seem to me to be quite in- 
separable. Let any one of them belong 
significantly to any time and I should 
have to look confidently for both of the 


other two. Facts eall for explanation ; 
but mystery invites valuation. Years 
ago I read in some book on knowledg: 
that science, even modern science, con- 
cerned with facts and their rationaliza- 
tion, could be only a passing phenome- 
non. I understood at the time what the 
author meant and rather resented the 
probably not intended but 
disparagement of science; but to-day I 


seeming 
feel the meaning and know there is no 
disparagement. The passing may be 
nothing less than fruition through valua- 
tion jn face of the resulting mystery. 

A character or quality of the valuation 
should be mentioned here. Life-values, 
in distinetion from objective facts and 
laws, are objects of the imagination, not 
of the understanding, or of the poetic 
and emotional mind, not of the merely 
knowing and reasoning mind. Valuation 
is most decidedly not calculation. Yet 
this is far from implying that it is idly 
or emptily visionary and sentimental 
However formally beyond knowledge or 
reason, it has its dependence on them and 
its own insistent and unassailable real 
ism. Indeed, at just such a time as our 
own, time of transition and confusion, of 
mystery and adventure, of double and in 
commensurable meanings, the bare facts 
and machinery of life have actually got 
too ‘‘objective’’ 
they have turned too abstract and arti 
ficial to be adequate; and mankind, liv- 
ing reality rather than thinking or 
knowing it, is coming, albeit through 
knowledge and thought, into the experi- 
ence, as real, of a super-factual world 
The day’s realism, then, a realism by 
valuation, while not formally just ob 
jective and scientific but appreciative 
and poetic, is so only because it would 
be, not abstract or artificial, but quite 
comprehensive and vital. For illustra- 
tion of such super-factual and compre- 
hensive realism from literature Plato’s 
‘*Republic’’ may be mentioned; Augus- 
tine’s ‘‘Civitas Dei,’’ also; and even the 
possibly too romantic utopian social anc 


to be any longer real; 





518 THE SCIENTIFIC MONTHLY 


political writings of the sixteenth and 
seventeenth centuries. Such literature, 
of course, has ever been prone to ab- 
stractness in its own vision, and in any 
case at its time the complacent or 
alarmed conservatives can have little if 
any sympathy with it or with its ‘‘too po- 
etic’’ and ‘‘quite impractical’’ idealism. 
But my contention is merely that it does 
make a true contribution to realism. In 
times of natural confusion and adven- 
ture, its poetic appreciation is pro- 
foundly opportune and may rightly 
claim to be realistic, not visionary. Also 
it must replace, as results of growth 
always replace, the prevalent and tra- 
ditional systems of vision and value. It 
must be, I suggest, for its day and gene- 
ration as timely as real, because en- 
lightened, insight; as vital as genius; as 
powerful as the life or nature it is cer- 
tain to release and mobilize. To deny 


realism to valuation, to allow realism 
only to ‘‘objective’’ knowledge, whether 


ordinary or scientific, is simply to betray 
real life. Not even for biology does ‘‘ ob- 
jective’’ environment exhaust reality. 
Biological necessities, not to say other 
necessities of science and its thinking, 
such as anthropological necessities, have 
recently been much considered. The bio- 
logical necessity of conflict, for example, 
has been a favorite topic, widely dis- 
eussed pro and con, and would, I think, 
trouble no one if candidly associated 
with another biological necessity, that of 
growth or development. No specific type 
or level of conflict, low or high, can be, 
of itself, biologically necessary. Yet con- 
flict may be so, if growth in the type, or 
level, be also recognized. Besides conflict, 
perhaps as incidents of it and of its 
growth, such things as romantic adven- 
ture, always preparing under any type 
or routine, and poetic, superrational 
valuation are also biological necessities, 
especially in the biology of human 
beings ; and to these biological, or anthro- 
pological, necessities our time seems to 
me to be responding with special sig- 


nificance. We have, it is true, been jy 
an era of prosaic scientificism and | 
jective naturalism and through this era 
except for many sporadic and inevita}); 
outbreaks of social, moral and politica] 
radicalism, of atheism and other issyes 
of unrest and protest and disillusion. w, 
have been guided, our life has }y 
motivated by traditional valuations jp. 
augurated long ago. These have sys. 
tained our various social and religious. 
political and moral, economic and dp- 
mestic orthodoxies and automata. 
to-day, we are come into the necessit; 
of an active and direct revaluatio; 
Even if we have to break with the tra- 
ditional, at least with the letter of 
we must bring our world of values vy 
to date with that of the now known fact 
and laws. The familiar issue of funda- 
mentalism and modernism is only a spe- 
cial symptom, quite too feeble, as I some- 
times think, in the candor of 
modernism, of a very general condition 
Our life is being challenged with many 
fundamentalisms. 

Josiah Royce, lecturing and writing in 
the eighties, made much of observation, 
description and explanation, on the on 
hand, and of appreciation, or valuatio: 
on the other. To both he assigned real 
and important rdéles and he recognized 
the superrational or poetic character of 
the latter. Where life is, there must be 
both facts and values, conditions and 
purposes, to be reckoned with: facts, or 
conditions, and their rational unification 
in laws; values, or purposes, and their 
appreciative, even superrational, unifica- 
tion in ideals; and life itself can be real, 
not by either, but only as it is the meet- 
ing and functioning of them both. 

Wilhelm Wundt, a contemporary 0! 
Royce, biological and psychological as 
well as philosophical in his interest, could 
admit no objective fact, or law, as found 
in experience, whether by the ordinary 
uncritical way or by science’s more con- 
trolled way, that must not have, with its 
factual or rational character, also the 
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value of suggesting an ideal or norm of 
action. Found, something that is so and 
so; then, for the finder, something worth 
while or not so, something that may or 
may not be of value in the always adven- 
turous life of action. Physically what 
goes up must come down! Who of us in 
his childhood has not shouted that out, 
so warning his companions to scatter, as 
he has tossed something into the air, and 
laughing quite irrationally at them as 
they have scattered? ‘‘Safety First!’’ is 
a familiar contemporary case of facts 
presented, at least by obvious implica- 
tion, for their ideal or normative value. 
But always, be it kept in mind, the val- 
ues, as assessed, are quite other than the 
facts and different. While the valuation, 
although sometimes slow in realization, 
must always attach most intimately to 
the world of facts and laws, it is never- 
theless of its own kind and realm. Facts 
and values, again, are not commensur- 
able. Real life, then, just by reason of 
the intimacy and incommensurability, 
has need of its poet-thinkers, not to say, 
too, of such as in their practical living 
also show those too incommensurables not 
really incongruous and perhaps for their 
rash, however romantic, ‘‘inconsis- 
tency’’ get roundly abused. 

Since the eighties a good deal of water 
has flowed under the bridge. Valuation 
and its superrationalism—when not irra- 
tionalism—have far outrun Royce and 
Wundt. Various intuitionisms, the 
thirteen—more or less—pragmatisms, 
several behaviorisms, certain rather un- 
certain realisms or naturalisms, and 
other more or less destructive, more or 
less reforming and progressive attacks 
upon reason have had the effect of bring- 
ing the long increasing divorce of facts 
and values, of real knowledge and tradi- 
tional ideals and purposes, to a crisis, by 
diserediting the traditional and virtually 
mingling valuation with knowledge, or, 
say, by bidding farewell to all subjectiv- 
ity with one hand and, if I may quote 
from a certain novel, ‘‘loudly hailing’’ 


an enlivened and subjectified environ- 
ment ‘‘with the other.’’ Latterly, in 
other words, instead of being placed side 
by side with reason and science and 
treated as coordinate, valuation and the 
superrational, refusing any longer to 
stay outside, have entered in and taken 
Their day, too, as I ineline 
to believe, can be little more than just 
begun. As for the many reactionary 
movements, which might seem quite to 
belie what I have said, even these have 
been in the interests of valuation and so 
only testify to its rising importance. So 
far as reactionary, too, they simply 
sharpen the issue. Our values must ac- 
cord with our facts! The traditional 
values to all intents and purposes are 
bankrupt; a _ receivership, doubtless, 
should have been declared long ago; but 
their very rush to cover is a sign and, in 
view of the bankruptcy, unless failure 
and death are to come to the life that is 
real and worth while, we must candidly 
appraise our modern knowledge and then 
with faith and courage launch whatever 
adventures in politics, economics, moral- 
ity or religion may be indicated. Just 
this, nothing less, would seem to be the 
present duty, our day’s biological or an- 
thropological need; and to satisfy it all 
the various modernisms must boldly and 
strongly, not weakly, meet their re- 
spective fundamentalisms, political, eco- 
nomic, moral or religious, in kind; that 
is, not just intellectually, not by argu- 
ments as to fact or natural law, but with 
such values, with such quickening mo- 
tives, as will actually sustain life to-day. 
By two things man may not live wholly 
and honestly to-day; mere bread and 
blind orthodoxy or normalness. 

Finally, to speak directly and specially 
of religion, the pious and theistic are not 
likely to take too much comfort from 
what has now been said, although some 
will have caught suggestion of a possible 
religious revival not far off and so may 
hope for some justification. Yet em- 
phatically a mere revival has not been 


possession. 
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my meaning at all. True, in current 
literature there is a good deal to show 
that many are expecting something of 
the sort and so are readily responsive to 
any possible hint of it. Many, too, are 
thinking that if only, whether in the sen- 
sational way or with reserve and cultural 
dignity, there could be a revival, our 
troubles of the time would be largely 
settled. Progress, however, not revival, 
has been my meaning. Here has been 
no justification of any orthodox husks. 
In view of present conditions, in view of 
the now critical issue of new facts and 
old values, we must recognize and em- 
phasize that any revival, which simply 
strengthened and made more assertive a 
reactionary church, could be only a sin 
against heaven. What right would re- 
ligion have so, in time of need, to betray 
the life of its time? Something very like 
a reformation, not just a revival, is what 
is demanded. Only so can Christendom 


meet the challenge in the mystery of the 


time. 

To those, who fear, as many doubtless 
will, the consequences of such a move- 
ment, it may be said that our time, as 
told here, certainly offers a possible case 
for theism. Has not the argument, al- 
most from the beginning of this essay, 
been for a realism of values? Apart 
from other evidence or suggestion, the 
world of values has been found not only 
to be as real as the world of facts but 
also to be most intimate with this. What 
is that we call nature? What, but the 
real basis of the possibility of all facts 
and their unification in law! And what 
may God be? What, but the equally 
real basis of the possibility of all values 
and their unification in ideal and pur- 
pose! The facts, too, and the values, 
albeit incommensurable, are still, as must 
be said persistently, most intimate; even 
as intimate, if with whatever Christian 
spirit one may modernly as well as an- 
ciently take help from a Jew, as Bene- 
dict Spinoza found nature and God ; and 
are also ‘‘of one substance’’ and equally 
holy. 
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Could theism ask more? I venty 
say that it has sometimes taken m 
less. But is God still personal? Is py 
immortal? These questions were boy 
to come, belonging as they do to our } 
ligious traditions. Yet, I incline to 
them to the speculations of theo] 
Any uncertainty as regards them may 
only a factor of our day’s great romar 
What now is personality? Or man, { 
we may continue to assert immortalit, 
him? Our day’s adventure, we shou 
remember, among its other wonders 
an adventure in personality. 

We would do well to remember, 
that the personality of God and the im. 
mortality of man, as these have been 
cepted by Christendom, have been on t 
whole relative, or pertinent, to the in- 
strumentation of life through what has 
here been called a God-caused and God- 
started but man-powered institutior 
Man has been a part of the institutional 
mechanism, living and moving and hay- 
ing his real being in the Great Cause or 
Mover; and personality and immortality 
have meant whatever they have meant 
in just this special context. According 
with this context the romantic figu 
among men has been the soldier, doing 
the will of his over-Lord and, whenever 
his time came, entering into his rewar 
But, to-day, as has been pointed out, th: 
instrumentation of life has changed 
radically. It has become, relatively | 
the personality of the soldier, an imper 
sonal and quite vicarious instrument 
tion; with the result, as may be sub- 
mitted, that the real criteria of person- 
ality and so of immortality must have 
changed. The romantic figure to-da) 
ean not be the soldier; but, so at least 
it would seem, the mechanic. Should ! 
preferably have said the engineer? Pos- 
sibly; but, with apologies for the per- 
sistent militaristic metaphor, the m* 
chanic belongs more to the rank and 
file. The mechanic, of course, has not 
yet come to his own and will still seem 
to most anything but romantic. The 
term certainly carries as yet little if any 
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thrill of romance, whether in life or in 
death. Nevertheless, the soldier of tra- 
dition is dead; long live the mechanic. 
And the latter, while a true person, is 
not such in personality as was the 
former. 

So, not to go on with a discussion 
which can not fail to have interest, it 
must now be clear why I felt constrained 
to speak as I did of personality and im- 
mortality. Under the theism, for which 
I have claimed a possible case, even 
God’s personality can hardly be what 
heretofore, to speak generally, it has 
been. Our day’s adventure, I repeat, 
among its other wonders is an adventure 
in personality and, if theism must to- 
day, as at other times, give up certain 
outgrown anthropomorphic ideas, the 
reason can be, after all, not that theism 
ean, or ever should avoid anthropo- 
morphism, but that man himself is com- 
ing into a profounder understanding of 
himself and so theistically must value 
his new world accordingly. 

All of which is so true, too, that it is 
plain enough why something in the way 
of a Reformation is a present need. 
With those who have been expecting a 
second reformation we must feel great 
sympathy. Yet what the articles or 
theses for it are to be, who can say? Dr. 
Fosdick, I recall, some months ago pro- 
posed fourteen; but I do not recall that 
he really indicated any such effective re- 
valuation or reformation of Christianity 
as would seem to be demanded by life’s 
new instrumentation and new romance. 
Good Protestants, appreciative benefici- 


aries of Luther’s Reformation, ought 
not to object to another. In the six- 
teenth century there was distinct prog- 
ress in substitution of an infallible Book 
for an infallible Institution and, among 
other results, universities and schools 
generally grew out of that change. To- 
day the Book has lost its infallibility 
and the result, as it comes to be realized, 
may prove at least as progressive spirit- 
ually as that which brought the era of 
the Book. Always with progress there 
must be sacrifices. The Reformation of 
the sixteenth century exacted them and 
a new movement of the kind could 
hardly expect its sought progress with- 
out them in telling and in crucially test- 
ing measure. 


EPILOGUE 

As a last word, say a very short and 
a very simple epilogue, with which to 
conclude an essay that began with a long 
and not very simple prologue, it ought 
not to be hard for a would-be serviceable 
Christianity once more to meet the cru- 
cial test of giving up something. So 
often in times of transition the lesson 
that is at last to be learned is just the 
lesson that one has been teaching or 
preaching all the time and Christianity’s 
original and persistent 
course been that of sacrifice. 

As with so much hundred-per-cent- 
ism, those who insist upon holding on to 
every iota, to every jot and tittle, are 
very likely to find that they have really 
and hopelessly lost Alpha and Omega. 


lesson has of 





IN DEFENSE OF THE CAVE-MAN 


By Professor HAROLD O. WHITNALL 
COLGATE UNIVERSITY 


CHARLES Lams, in the ‘‘Essays of 
Elia,’’ listed several popular fallacies; 
a small number, indeed, of the great 
mass of misconceptions that are accepted 
as truisms by non-thinking people. A 
most popular and prevalent fallacy of 
to-day is that the cave-man was a mere 
human beast, a brutal mate, a cruel 
parent and a snarling menace to all 
weaker than himself. Teachers and 
preachers use his name to illustrate all 
that is low and bestial in humanity. 
Psychologists refer to the cave-man in 
us, when they discuss those primitive 
animal traits that have come to us as an 
inheritance of evolution. They would 


paraphrase Tennyson’s lines to read: 


Move upward working out the beast 
And let the ape and cave-man die. 


Novelists, desiring to portray a char- 
acter, selfish, ruthless and brutally pow- 
erful, turn to this opprobrious term. 
Artists of humor sketch him as grasping 
the hair of his mate and in the act of 
striking her with a club. Hence, there 
has developed in the popular mind a 
savage par excellence, having no soul, no 
affection, no delicacy, no art, no chas- 
tity, no virtue. The cave-man dragged 
from his remote prehistoric past to be 
the seapegoat of the race has, symboli- 
cally, received the sins of all his de- 
seendants. 

But now he has risen from his tomb 
(aided by the spades of the prehistori- 
ans) and demands justice to his memory 
and recognition of his virtues. He can 
not speak, but around him in his tomb 
and cave home are mute witnesses of his 
life and eonduct. 

The cave-men, in whose behalf this 
brief is written, lived in Europe twenty 


to twenty-five thousand years ago. B 
vocation they were hunters, by avocatio: 
artists. Physically they were superb 
specimens of mankind, of majestic stat- 
ure, averaging nearly six feet, sinew 
limb, deep chested and with a larg 
head well balanced on a muscular yet 
moderately slender neck. Their heads 
were long and their faces broad. From 
their skulls it would appear that their 
countenances had an Asiatic cast. Their 
eastern origin is further suggested by 
the fact that they were migrants int 
Europe. 

Such were, in brief, the physical 
features of the pure Cro-Magnon race; 
a race, however, that in time came to 
have variations due to different geo- 
graphie and climatic environment, and, 
perhaps, to racial intermixtures; for 
they roamed far and wide over western 
Europe, including the British Isles,.then 
connected with the continent. Only in 
the Baltic and Seandinavian areas are 
no traces of them found, for this region 
was ice-bound during their occupancy of 
Europe. 

It is far easier to picture them in the 
flesh than to follow them in their dail) 
work and play and worship and to un- 
derstand their outlook on life. Yet, with 
the abundant material now at hand, the 
task is not so difficult as it first appears. 
They left behind imperishable evidences 
of their industry and culture in the 
form of tools, utensils, weapons, orna- 
ments and art. These humanly fash- 
ioned stone and bone articles have been 
aptly called the ‘‘fossils of the mind.”’ 

It is also possible to check these evi- 
dences of their habits of life by studying 
the behavior of modern primitive people 


living under like conditions and in 2 
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similar stage of culture. For primitive 
minds often respond in a parallel man- 
ner to environmental forces. 

We will never know his language, 
although we are positive from the shape 
of his mouth and chin that he was artic- 
ulate and had advanced far beyond mere 
eries, screams and guttural sounds. As 
to property and government, if either 
existed, it was in a most simple form, 
since these men were hunters and never 
constituted a numerous population. But 
it seems certain that they hunted in 
packs and that certain caves were tribal 
property, or belonged to a priestly caste. 

Neither can we expect to know much 
about their family system or methods of 
social control, though something may be 
inferred from study of modern savages. 
Their mythology, if they had any, must 
also remain a mystery. As to war, the 
witnesses are mute. Scanty as our field 
seems, much direct information is ob- 
tained as to their life and habits from 
the refuse of their homes, their art and 
their graves. 

Let us enter these cave homes and ex- 
amine the remnants of their life and 
industry that these homes have yielded 
to the picks and shovels of the archeolo- 
gists. In some are found remains of 
family feasts with the charred hearth 
and the bones from which the meat had 
been eaten; in others are humanly fash- 
ioned tools, weapons and utensils, the 
“children of their minds ;’’ in others are 
bits of carved or engraved ivory, bone 
and horn; some conceal, in their dark 
recesses, galleries of wonderful engrav- 
ings and marvelous paintings in color; 
still others contain graves where the 
dead have been laid to rest with affec- 
tion and with a firm belief in a future 
life. 

Few caves produce all these docu- 
ments of the cave-man’s habits and oc- 
cupations, but by piecing the scattered 
evidence together we may reconstruct a 
hypothetical cave home which will give 
us a fairly accurate view of the daily 


life and conduct of this long vanished 
race. 

The first and almost universal feature 
of the life of the cave-man is that he 
lived in caverns and by the sides of 
rocky shelters. 
was due to the bleak climate which 


This habit, in his ease, 


drove him to the sheltering recesses and 
caverns. Geologists tell us that the oe- 
cupaney of Europe by the Cro-Magnon 
races was coincident with the approach, 
culmination and retreat of the ice-fields 
of the Fourth Glaciation. 

This very fact was a spur to their 
social development. No longer could 
these hunters, who came into Europe 
from the mild Asian or perhaps African 
climate, camp where night overtook 
them ; for the nights were becoming cold, 
and as generation succeeded generation 
the European forests and park-lands 
were dwindling because the moisture so 
essential to their growth was being 
locked up in the great ice sheets in the 
north. The winters also were becoming 
longer and the icy winds racing down 
from the frozen north were bitter and 
piercing. 

Well might a grandfather say to his 
son’s son that the climate was changing, 
and tell him stories, as they huddled to- 
gether in a sheltered spot, of the days 
when the nights were balmy, the winds 
mild and the lands covered with park- 
lands, in whose leafy retreats the hunt- 
ers found pleasant shelters for their 
families. Or he might tell them of the 
tales told him by his grandfather when 
the winters were short and mild and 
there was little of the white snow save 
in the mountains and highlands. As 
always with mankind: the old days were 
the better ones. 

Little did these old men, who grum- 
bled at the cold and change, realize that 
the very things they growled at would 
lift their race to higher levels. They did 
not, could not, know that adversity is 
nature’s great whip to progress. Had 
not the ice-age interrupted the semi- 
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tropical climate that prevailed in Eu- 
rope during the Third Interglacial 
period, it is extremely doubtful if Euro- 
pean civilization would have risen so 
soon to the level of to-day. Look at the 
tropics! There is ease and animal lux- 
ury but little progress in all its years of 
human occupancy. 

Stefansson has pointed out that the 
English Puritans migrated to the New 
World along two different routes. Some 
went to the bleak Massachusetts /coast, 
others to the sunny, pleasant isles of the 
West Indies. The Massachusetts Pil- 
grims produced descendants that have 
been the intellectual and moral builders 
of the nation, while most of the descen- 
dants of those that went to the West 
Indies are now lost to view and have 
contributed little to progress. It has 
been proven time and time again that 
where life is easy stagnation takes place. 

Let us consider the advantages that 


were obtained by the Cro-Magnon hunt- 
ers who were compelled by a harsh and 
seemingly unkind climate to forsake the 
open and take up their abodes in caves. 
First and most important was the at- 


tainment of a home. This marks the 
beginning of ownership of real property 
and all that ownership implies. But the 
real benefit of cave life came from the 
establishment of the family group, that 
small unit which is the seed of the many- 
branched tree of all social systems. 

To assume that no family life existed 
before the permanent home came into 
being would be a great error. For, much 
farther back in the history of man than 
our subject will take us, there are many 
evidences both direct and indirect that 
man lived in families. But it was the 
life in a permanent home that led the 
way to higher development in the social 
complex. The home marked a distinct 
advance in the division of labor between 
the sexes. The woman became a ‘“‘stay- 
at-home’’ instead of wandering with her 
mate in his search for sustenance. This 
meant -more time for domestic duties; 


children had better care and infant mor. 
tality decreased, thus increasing 
population. More time was found 
material culture and the woman learned 
much about cooking the game, cutt 
and sewing of skins and fashioning or 
ments, long dear to her sex. To this 
leisure, and it was leisure in comparison 
to roaming with the hunting pack, mod. 
ern society owes much. 

Here we may introduce some evidence 
in defense of the cave-man, especially 
against that most prevalent charge that 
he was a hair-pulling, club-beating ar 
cruel mate. It is true that the evide 
will be purely circumstantial but some. 
what convincing. 

We must open the argument on t! 
premises that the cave-man was a hunter, 
and men in the hunting stage requir 
very large quantity of game for t 
support. A large population of hunters 
would deplete the edible animals in a 
comparatively short time, and we know 
that Cro-Magnon man roamed over a 
restricted area, like France, for thou 
sands of years. 

Again, it was most difficult for these 
hunters, because of the primitive and 
feeble type of their weapons, to slaugh- 
ter at will. It required much patience 
and hard work to bring down their 
quarry. We may, therefore, assume that 
the cave-man was a monogamist, if not 
by choice, by necessity, as a surplus of 
women would overtax his powers as 4 
provider. Among nearly all primitive 
people, who live in the state of monog- 
amy, the woman is the man’s equal in 
the home. It is where polygamy flour- 
ishes that the woman becomes the slave 
and chattel of men. If then the cave- 
man was a monogamist, his mate, we 
may be sure, was dear to him, if not 
through ties of idealistic love, then 
through necessity. Without her there 
was no one to share the work, to do the 
many necessary things for which he had 
neither time nor inclination. He held 
her as his most important piece of prop- 
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erty, and when a man feels that way 
toward anything he will treat it kindly, 
whether it be a woman or a dog. 

Another bit of evidence of her place 
in the home of the cave-man is that even 
to-day woman is the dominant sex among 
the primitive races that live in the re- 
mote, outlying regions of the earth. 
These races of ‘‘the fringe’’ retain to a 
greater extent than others the unadul- 
terated primitive cultures that each race 
passed through. 

With few exceptions polygamy is usu- 
ally the result of wars, depleting the 
male population, or prosperity, through 
which men are enabled to buy wives, the 
number being limited only by the 
worldly goods of the purchaser. As no 
evidence exists that the cave-man en- 
gaged in wars or was rich in lands or 
herds, the testimony again points to his 
habit of monogamy. Hunters, especially 
those that live exclusively by the chase, 
seldom purchase wives, while those in 
the agriculturai or pastoral state are 
the greatest buyers of women. 

We have studiously avoided introduc- 
ing any element that could be called 
emotional in defending the cave-man 
against the charge of cruelty and com- 
plete bestiality. Yet it is permissible to 
look at him as a human being and accord 
him natural kindness and even the glim- 
merings of conjugal love. For, if the 
gorilla will fight for his own and sit the 
night through with his back against a 
tree in which his mate and offspring are 
sleeping, we violate all the laws of evo- 
lution if we deny that sympathy and 
affection were totally absent from the 
breast of our ancestor of twenty-five 
thousand years ago. But, without read- 
ing pathos into the evidence, it has been 
shown that economic conditions and a 
natural balance between the sexes, with 
propinquity added, especially the latter, 
produced affection akin to love. 

A mastiff dog 


May love a puppy cur for no other reason 
Than that the twain have been tied up together. 
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This same bond of unity and mutual- 
ity, which united the 
mate, extended to other members of his 
family and influenced the 
unity of the tribe. 
the Eskimo, whose hunting, culture and 
harsh conditions of life resemble that of 
our European savage: ‘‘In a difficult 
struggle for existence under hard nat- 
ural conditions they have acquired the 
ability to live together in peace and good 
will.”’ 

The advantages of the home life of the 
caves were many. There was introduced 
a greater opportunity for the leisurely 
development of the child. He had a 
longer time to profit from the accumu 
lated wisdom of his parents and they, in 
turn, learned in teaching him. 

If human development was purely a 
matter of attaining physical hardihood, 
the roaming life in the open with suf- 
ficient food would undoubtedly promote 
it best. But muscular development and 


ecave-man to his 


probably 


te fansson SAaVSs of 


physical prowess are not the whole end 


of man. The period of childhood should 
be the educative period as well as the 
time of play. ‘‘All work and no play 
makes Jack a dull boy’’ is as true when 
applied to the savage Jack as it is to the 
civilized Jack. 

Perhaps here in the home the beauty 
of the human countenance was devel- 
oped, for Giddings says: ‘‘A relatively 
long period of lactation, with inability 
to use food requiring strength of jaw, 
must have changed the facial angle and 
the expression of the countenance.’’ 

Without challenging or supporting 
this statement, it may be noted that the 
face of the Cro-Magnon man, with its 
high forehead, straight and high nose, 
slight protrusion of the lower jaw and 
well-developed chin, is much nearer that 
of the modern European than any other 
race of the Old Stone Age. 

This hypothetical discussion of the 
home of the Cro-Magnon savage would 
not be complete without mention of the 
old folk of the family group. In the 
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days when the hunters had no fixed 
abode, the old and feeble must have been 
a drag on the tribe. But with the home 
came a refuge for the old. We know 
this to be so, for among the many dis- 
covered Cro-Magnon graves are those 
that contain the bodies of old men, 
buried by loving hands. 

J The preservation of the old meant 
much to the culture of the family, for 
here was to be found a longer experi- 
ence, a reminiscence of life’s lessons that 
added much to the stock of the family’s 
knowledge. 

Turning to the evidences of the mate- 
rial traits of culture that lie embedded 
in the débris of our assembled cave 
home, we find a great number of silent 
witnesses of the cave-man’s occupations, 
industries, dress, utensils, weapons, tools 
and artistic nature. 

It is at once evident that he was a 
hunter, as nothing has ever been discov- 
ered to indicate that he had even a rudi- 
mentary knowledge of agriculture or 
that he possessed any domestic animals. 
Toward the latter part of his occupancy 
of Europe he became a fisherman, 
whether this attainment was forced upon 
him through the depletion of terrestrial 
game or whether it was made possible 
through the development of the knowl- 
edge of working bone is not known. 

From the bones scattered around the 
ancient hearths, it is estimated that over 
two score animals were hunted by Cro- 
Magnon man. Chief among these were 
the reindeer. These mammals occupied 
a similar position in the life of these 
ancient hunters as did the bison of the 
American prairies to the Indians of the 
plains. Obermaier says: ‘‘The flesh and 
suet provided them with food, the tallow 
with light and heat, the hide with cloth- 
ing and covers, the horns and bones 
served various industrial purposes, and 
the guts and tendons were used for cord 
and thread.’’ Indeed, they have well 
been called the men of the Reindeer Age. 

Beside the reindeer, his favorite ani- 
mals were the horse, bison and mam- 


moth; the latter not only gave him { 
but supplied him with ivory from y 
he fashioned ornaments. This se; 
also as excellent material on whic 
execute his remarkable ability as a 
graver. His fondness for the ho: 
well shown at the prehistoric static, 
Solutre, near Macon, France. Her 
been found, in an area of something , 
four thousand square yards, bon 
over one hundred thousand individua) 
of a small breed of horses, and, as n 
of these bones are charred, it would « 
that horse-steak, at least in this nm 
borhood, was the chef d’oeuvre « 
Paleolithic cooks. 

/In the fashioning of utensils, imp] 
ments and weapons the cave-man 
progressed far beyond previous races 
The growing necessities of life and 
accumulation of inherited experie: 
had produced inventions that m 
much in his mastery of nature. Hi 
no longer the roaming hunter, the itin- 
erant camper; he had become a |! 
holder, and that meant domestic dut 
which called for the invention of 
utensils and implements. 

One of the most interesting featur 
of the stone industry from the st 
point of home life is that thousands of 
dressed flints and flint flakes have b 
found mingled with the hearth débris 
the cavern home. 

It thus becomes evident that 
early homes were workshops, and wi 
well imagine that young and old engaged 
in producing the hunters’ ammunition 
and weapons and the housewife’s uten- 
sils. The latter were not as numer 


+} 


as the former but much more varied 


+} 


than during the long human history t 
had gone before. Among the imp! 
ments probably used by the housekee} 
ers were stone-blades, for cutting 


skin for clothing, scrapers, for dressing 


the hides, awls and cylindrical chisel 


for making eyelets, bone needles for sew- 


ing, and even buttons of bone and ivory 


which were often decorated with the en- 


gravings of animals. Lamps made 
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stone and resembling the stone lamps of 
the Eskimos have been found. 

The knowledge of bone-working was a 
most important advance to the hunter as 
well as the homekeeper, for he was able 
to construct articles that were of assis- 
tance in using his stone and wooden 
weapons. One of the most conspicuous 
horn articles was the so-called ‘‘ baton de 
ecommandement.’’ This was made from 
horn at a point where 
branching occurs. At this point a hole 
For many years its use was 


a reindeer ’s 


was made. 
unknown, but it is generally accepted 
now that it was used to grip the shaft 
of an arrow in order to straighten it. 
These were often beautifully carved with 
representation of animals. Another in- 
teresting bone implement is the dart 
thrower, an implement used to lengthen 
the arm and to give greater force to the 
These were also made from rein- 
deer horn, though some were carved 
from ivory. Two, at least, have been 
found that have notches cut on them. It 
has been suggested that these grooves 
are tally marks and represent the num- 
ber of times that the dart successfully 
reached its mark. 

During the closing stages of the cave- 
man’s reign, fishing to have 
largely taken the place of hunting, as 
there is a remarkable development in the 
making of harpoons. At first these were 
simple and crude but soon developed in- 
to an advanced type having a double 
row of barbs. 

Such were the occupations of these 
ancient men. Their industries were as 
simple as their life was uneventful. 
They invented new things as necessity 
dictated. During the hunting season the 
men were on the trail, slaughtering as 
many animals as were needed for food 
during the long winter months, as well 
as for their skins which served as mate- 
rial for clothes, covers and perhaps cur- 
tains, 

Although no evidence is available it 
seems most probable that they under- 
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twentieth century, can we still think 
the cave-man as a bestial savage wit! 


Hifieationry | 


thought save the gratification ol 
physical being and differing only from 
the brute in his upright posture? 

From the standpoint of his defense we 


are more interested in the fact that he 
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was an artist of rare ability than in the 
Yenumeration and deseription of his art. 
His paintings prove close observation, 
keen intellect, the perfect coordination 
between hand and brain, a knowledge of 
contour and perspective, a sense of 
beauty and color; in short, his feeling 
of beauty and delicacy of expression 
stamps him superior to all primitive 
races and marks him as an equal of 
many civilized peoples. 

A study of the evolution of this art 
throws much light upon the influence of 
home life and its hours of leisure and 
aids us in supporting the argument that 
the higher qualities of these ancient 
hunters were due in a large measure to 
the conditions produced through having 
a permanent habitation. 

During the early centuries of the Cro- 
Magnon’s dynasty in Europe when he 
was a wandering hunter his art was 
heavy, crude and awkward. The en- 


gravings were in absolute profile and 


stiff in form. The paintings were com- 
posed by merely filling in the engraved 
lines with a single color; there was no 
attempt at shading or blending the col- 
ors into tints. The few pieces of sculp- 
ture found are heavy, exaggerated fig- 
urines of the female form. 

The later centuries of his occupation 
showed a vast improvement in the tech- 
nique as well as a use of greater variety 
of material. He used bone and horn as 
well as stone and ivory. The engrav- 
ings not only showed the outlines of the 
animals depicted, but fine lines were in- 
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they had little opportunity to d 
their native artistic taste; they were 
the move too much, and the bones . 
slaughtered animals, which wer 
earliest materials on which they ex 
their art, were left behind as they 
from place to place. 

Thus, their first works were 
portable pieces or light engraving 
etched on the walls of shelters 
they stepped temporarily. Later, 
art of engraving was not only better | 
it was much more general, indicating 
more leisure time for all. Furthermor 
in a permanent cave home a great dea] 
of horn and bone would aceumulat 
and, during the long winters when |! 


ing was at its ebb, the hunters utilized 


this waste material to fashion new 
plements and tools, adorning them \ 
carvings. Here we find for th 
time in human history man putting | 
thoughts and reminiscences in writing 
for these pictures were the forerunners 
of script. His retrospective grew as wi 
as his prospective. Whatever may h: 
been the purpose of this art in th 
days of the savage race, we can not do 
that in its beginning it was solely; 
expression of thoughts and was art 
art’s sake. 

There is one other evidence of an ad 
vanced cultural stage in our hypothet 


cal eave, and that is that the cave-man 


knew how to produce fire at will. It 
true that fire was utilized by men w! 


antedated the Cro-Magnons, but among 


the débris of those more ancient cam] 


there has as yet been no evidence p! 
duced that the men of those days could 
build a fire when they pleased. On t! 
other hand, in the Cro-Magnon hom 
are remains of their fire-building appa- 
ratus. Flint scratchers suitable f 
striking a fire from pyrites are of com- 
mon occurrence in these times, and 
lumps of pyrites bearing the markings 
of the flint matches have been found 
We have drawn aside the skin cur- 
tains of the cave-man’s home and looked 


troduced giving contour to the forms 
and representing the hair of the body. 
In seulpturing are found models of ani- 
mals in clay and high reliefs are carved 
on bone, horn and ivory. But the cul- 
minating glory of this ancient art is 
found in the polychrome paintings that 
adorned the walls of caves and appear 
as frescos on the roofs. 

As long as the Cro-Magnon men lived 
in the open, before they betook them- 
selves first to shelters and then to caves, 
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upon his family life and occupation and 
found, not a beast, whose only concern 
was food, shelter and the gratification of 
selfish passions, but a man who was kind 
to his mate, who played with his chil- 
dren, who shared with his neighbors the 
meat obtained by hunting, who took care 
of the old and buried his dead with 
affectionate care; a man who, beside 
being a clever artisan in stone, had a 
sense of the beautiful, of form, of color, 
and could express that sense in carvings 
and paintings; a man who, as he looked 
up at the stars shining clearly in the 
winter sky, wondered at their mystery 
and had that unutterable longing for 
touch with the Unknown. / 

Let us leave the living and turn to 
the dead. We have glimpsed the home, 
let us look into the tomb. Many burials 
of Cro-Magnon man have been found. 
He utilized eaves for tombs as well as 
for homes. A large number of his 
graves have been opened, and their con- 
tents have given us not merely a knowl- 
edge of his physique but have thrown 
much light upon his faith and beliefs. 

A description of one interment will 
give us a concrete example of the general 
method of burial. 

In a cave bordering the Mediterra- 
nean, in Italy, near the French frontier, 
known as Barme Grande, one of the 
famous Grimaldi caves, a triple burial 
of members of the Cro-Magnon race was 
found. One skeleton was that of a tall 
man, one of a young woman and one of 
a young boy. All were lying in the at- 
titude of sleep, except that the arms of 
the woman and boy were folded in such 
a way that the chin rested on the hands. 

With these bodies were found orna- 
ments and implements, indicating that 
the friends who laid them to rest also 
supplied them with adornments and 
weapons that they might be properly 
equipped for the life beyond. The or- 
naments surrounding the body of the 
man were numerous and most artistic. 

On his skull were perforated deer 
teeth and joints of fish vertebrae, with 
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a number of pe rforated shells of the 
genus Nassa, a whelk-like gast ropod. It 
seems quite certain that the different 
materials were originally woven into a 
headpiece. Around his neck were the 
remains of a necklace composed of four 
teen teeth of the red deer, perforated 
and engraved on their crowns, and fish 
vertebrae. Also there were large pen- 
dants of engraved horn Near his left 
hand was a fine flint-blade nine 
in length and two inches wide 


inches 


The boy was similarly equipped for 


the death journey, for there are remains 


of a cap composed of the same materials 
] 


as that of the man’s, and a wonderfu 
necklace which in its original condition 
was composed of a double row of fish 
vertebrae and a single row of Nassa 
shells. This triple row was interspersed 
at regular intervals with engraved and 
perforated canine teeth of the stag 
There was also buried with him a flint 
blade. 

The woman, too, had ornaments, but 
not so many or as ornate as those of the 
men. At first this may occasion sur- 
prise, but among the less advanced sav 
ages ornamentation follows the rule of 
the higher animals, the male is the most 
highly ornamented. As if to atone for 
the lack of ornaments a very large blade 
had been buried with her. 

In the trench where these three were 
interred was found a layer of red ocher 
This same powder had been sprinkled 
over the bodies after they had been laid 
to rest. The result was that the bones 
were colored a pinkish red. 

Let us interpret this grave in terms 
of human affection and faith. These 
very early men buried their dead. Such 
a rite is exclusively human, not being 
shared with any other animal. It im- 
plies that the body of a man is not re- 
garded as a mere inanimate thing to be 
treated as the body of an animal 

Nearly every primitive race of to-day 
takes pains to either please or to guard 
against the departed spirit of man. In 
some cases the dead are buried with elab- 
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orate ceremonies and surrounded with 
costly grave goods. In others they are 
buried in such a way that their spirits 
can not return. This method is shown 
by binding the body tight with ligatures, 
or by burying it with the face down, or 
with heavy slabs lying over it. In fact, 
a few of the Cro-Magnon burials show 
these attempts at ‘‘binding the spirit.’’ 

Whatever idea animated the mind of 
the Cro-Magnons at different stages or 
in different individuals, whether the 
burial was to appease, to help or to con- 
trol the spirit of the departed, it is very 
evident that they shared the almost uni- 
versal belief of humanity that death 
does not end all. But from the general 
practice of laying the body in a sleep- 
ing position and adorning it with the 
most precious ornaments that the family 
eould afford, and sprinkling it with the 
death-paint, we are justified in believing 
that the body was put away with grief 
and real affection. 


The scalping-knife beside him lay, 
With paints of gorgeous dye, 

That in the lands of souls his form 
May shine triumphantly. 


Red is the color of life among a large 
number of savage races. Undoubtedly 
this conception arose from the fact that 
hunters learned that with the loss of 
blood death occurred. Hence, the logi- 
eal step was to paint the body in death 
with the life-giving hue that the spirit 
might enter the realm of shadows with 
the symbol of life upon it. Or again 
its derivation may have come from the 
customs of hunters to paint their bodies 
red in imitation of the blood that they 
had received in killing the game, for 
much of the early hunting must have 
been at rather close quarters. This 
would stamp them as mighty men of 
valor in the chase. The first suggestion 
seems to be the most appropriate, as the 
bodies of women as well as men were 
so painted before burial. However, it is 
to be noticed that the Cro-Magnon chil- 
dren whose bodies have been disigterred 
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were surrounded by offerings, but we; 
destitute of the death paint. 

This brief review of burial cust 
shows that the funeral rites were 
simple and that affectionate care 
taken to insure the welfare of the de. 
parted in the next world. This adds; 
the conviction that there was more 
fection than hatred and more love 
fear among these people. 

Imperfect as these evidences are 
man’s religious faith, we must ren 
ber that what remains of their con 
tions is only the material manifestat 
of their spiritual yearnings. As Ratz 
says: *‘The profundity of the thoug 
must not be measured by the imper! 
tion of the expression.”’ 

A study of the art of the cave-n 
aside from its beauty, taste and r 
ism, leads one into the belief that 
later development at least had a clos 
connection with his religious life. Ther 
ean be but little doubt that his first 
works of art were done for the pure . 
of expressing his artistic sense. 

**Out of the love he bore them, scrib- 
ing them clearly on bone.’’ But late: 
this art became involved in magic rit 
and religious rituals. 

There are several salient features that 
are so common to all the later art that 
one can not avoid the feeling that more 
than art for art’s sake was being ex- 
pressed. Those magnificent polychrome 
paintings and forms moulded in ela) 
were done in secret away from the pub 
lic eye, for they are found almost ex 
elusively in the remote and often inac- 
cessible parts of caverns; they are usually 
representations of animals hunted for 
game or ferocious beasts; a great num- 
ber show wounded animals with arrows 
or darts piercing them and blood flowing 
from the wounds; many of these anl- 
mals, especially those who supplied the 
food, were so drawn or sculptured as t 
indicate the multiplication of the spe- 
cies; and, lastly, the works of art are 
representations of real life and not of 
mythical subjects. 





IN DEFENSE OF 


The remoteness of the picture galleries 
from the family or tribal hearths indi- 
eates that the artists formed a special 
who carried on their work in 

The fact that there are many 
eaves Which are not decorated whose 
walls would have lent themselves very 
satisfactorily to mural pictures would 
point to the fact that certain caves must 
have been considered as temples and 
that those were the places where magic 


’ 
Ciass 


secret. 


was consummated. 

That so many of the animals depicted 
are shown with wounds and that others 
represent the multiplication of game 
clearly indicates that these pictures were 
meant as votive offerings to insure suc- 
eess to the hunter and to increase the 
fecundity of the game animals. 

These men possessed little knowledge 
of astronomy, which figures so exten- 
sively in the pictorial art and religious 
rituals of many primitive races. They 
were exclusively hunters. Therefore, 
the sun was of much less importance to 
them than it was to the agriculturalists 
to whom it was the ‘‘life-giver,’’ the 
quickener of harvests. We can thus ac- 
count for the absence of the sun cult 
and the lack of a moon god, the deity 
of the seasons and the basis of most 
calendars. 

The eave drawings are true to life. 
There has been no attempt to exagger- 
ate nor to introduce strange and bizarre 
forms which is so often the case among 
men who have tried to express their re- 
ligion through pictures. We find no 
evidence of combination of forms as the 
mermaid or the centaur, nor any con- 
ventionalized lines nor magic symbols 
which could be used to mystify the un- 
initiated. Indeed, from the location of 
the cavern galleries and their difficulty 
of access, it is very doubtful whether 
those outside of the artist craft ever 
gazed upon them. 

It would seem, therefore, that the mo- 
tives of the artists were sincere, that 
they really believed that such represen- 
tations would have an effect on the 
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hunter and his game supply, causing the 
hunter’s aim to br 


rertuity 


sure and producing 
in the an 
tial to his ve 


However strange a 


Vv eY 


cacy Ol picture 
help but feel tl 
and its lack of 
parent absence of 
for the delusion of 
a real and honest 
unknowable for 
Is it assuming to 
custom as a form 
it is the express 
or desire 

Prayer is the 


Uttered 


In this brief résumé 
culture of these ancient hunters one 
feeling that they 


average in 


were 


not escape the 
well above the Savage men 
tality and that their culture, though ex 
tremely primitive and rudimentary, 
characterized by a simplicity and 
that is not to be found among their m 
ern representatives 

These later 
much advanced in 
ancient 


mass { , per ions which lave 


ulthough ni 


Savages, 


knowledge from their 


| + ‘ 
accumulated a 


prototypes, have 
creat 
masked the original forms to such an ex- 
tent that | 

The primitive culture of 
coated with the 


1 } 
have been almost lost. 


they 
excrescences 
ism, totemism, fetishism, 

it it is badly dis 
defiled, 


witcheraft th: 
its original not so 
by any new element but by a cancerous 
cul- 
ture but running wild and becoming an 
abnormal overgrowth. We should not 
timony left by ancient 
attained 


purity 


vrowth originating from a normal 


read into the tes 
man the distorted development 
by modern savages 

If we think of these cave-men 
in the childhood of the 
them 


s men 
race 
They 
were crude and ignorant, they did not 
have behind them a mass of increasing 


who were 


we can better understand 
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experiences, their growth toward civili- 
zation was extremely slow, but each la- 
borious step carried them not only for- 
ward but upward; their life was simple 
and arduous; the climate, with its sting- 
ing goad, gave them little opportunity 
for slipping into degrading slothfulness ; 
they had to meet and overcome the on- 
slaughts of a pitiless nature. This con- 
stant battle with a changing and harsh 
climate sharpened their wits, developed 
their mentality by increasing their ex- 
periences. They grew and developed, 
while their kin, living in what seemed 
to be a better climate, ‘‘better’’ because 
life was more easy, have stagnated and 
remained stationary and, like a pool of 
stagnant water unstirred by any breeze, 
untroubled by any current, has allowed 
destructive life to grow from it until its 
surface has become covered by a decay- 
ing scum. 

Social évils are not the outgrowth of 

they result from large 
The cave-man had neither 


primitiveness, 
populations. 
slaves nor concubines; these came with 


the acquisition of property. The pas- 
toral and agricultural life produced 
wealth for the few and slavery or servi- 
tude for the many. Wealth and prop- 
erty incited envy; and war, raids and 


brigandage were the avocations of 
tribal organizations. 

No, it is not the cave-man wh 
should blame for what is low and \ 
the individual or society. His lif 
indeed a simple and primitive on 
it was as free from selfishness, 
ness and all that constitutes 
humanity to man’’ as any savage 
of which we have any knowledge 

His empty hearths, on which n 
has been lighted for tens of thous 
of years, speak of his domesticity, 
opened tombs whisper of his affect 
and faith, and his art sings of his | 
for the beautiful and his humble 
earnest attempts to conciliate the 
known. 

We find no evidences of his 1 
bruited brutality or his lack of 
higher human attributes. The cave-1 


‘6 
mar 


was not a monster of bestiality, but 


simple, kindly, happy hunter who t 
and struggled in the face of advers 
ture, carrying humanity forward 
living up to his best lights. 

To him we owe much. 


I and my brothers roam this rich To-day 

Unhindered, unafraid, because thy feet, 

Stone-bruised and heavy with primordia 

God’s winepress trod to make our \v 
sweet. 





BIRD LIFE ON MARGARITA ISLAND, 
VENEZUELA’ 


By AUSTIN H. CLARK 


SMITHSONIAN INSTITUTION 


Ler us try to imagine ourselves to be 
where it is always unchanging summer 
all the year, off the northern coast of 
Venezuela, on the large island called 
Margarita, which lies about twenty 
miles directly north of Cumand, midway 
between La Guayra and the island of 
Trinidad. 

The island of Margarita gets its name 
from the unusual abundance of pearls 
yielded by the pearl oyster beds in the 
channel between it and the mainland. 
The island is about forty-two miles long, 
and is made up of two parts each with 
a high central peak, connected by a nar- 
row neck. The eastern part is the larger 
and contains all the principal towns; the 
western is practically barren. 

The island has three well-defined life 
zones. First, the flat and sandy coast 
region, which is exceedingly hot with the 
burning tropical sun almost directly 
overhead. The few plants are widely 
scattered post and melon cacti, with here 
and there dense patches of the dreaded 
“tuna,’’ a kind of prickly pear with un- 
usually long and sharp spines, and occa- 
sionally forbidding thorn trees. You 
can not really appreciate the ‘‘tuna’’ 
without an actual encounter with it. Its 
spines will go right through leather 
boots, and they are so brittle that the 
slightest contact breaks them off. All 
the animals of the region have spine tips 
in them, where the spines have gone in 
and broken off and the wound has then 


10One of the series of Radio Nature Talks 
from the National Zoological Park, Smithsonian 
Institution; given January 30, 1926, from Sta- 
tion WRC. 


healed about the spine tip 


espt cially oiten have seores of 
in their flesh, 


too, 


but the birds 
sometimes even 

soon learn to dread 
only attractive plan 
ren region i 

mous tree cacti 
large pyramid 
flowers, which i 
gradually turn brown. Sometim 
will be a number of them on 
tree and their fragrance is di 
for a long distanes The chief 


the island, Asunci 
mar and Pampatar, are situated 


mm, Juangrieg 


hot coastal strip. 

Beyond the flat coast e 
an intermediate region of roug! 
country with a large amount of scrubby 


untry tl 


growth and many varieties of cacti 
The interior of the eastern part of the 


heavily wooded 


island is a mountain 
more than three t!] ight 
with its summit always hidden by clouds. 
un- 


ousand feet in he 


Several streams flow down the n 
tain and one, the most important, attains 


son, 


a considerable size in the rainy rea 


flowing from high up on the mountain 
little ea 

this 
mountain is 
Valle, in 


It was 


to the sea, which it enters a 
of Porlamar. In the valley of 
stream at the base of the 
situated the little town of El 
a large grove of cocoanut palms. 
in El Valle that I lived during most of 
my stay on Margarita. 

I have never seen the booby gannets 
so abundant as they were in the channel 
between Margarita Island and the main- 
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land, and at certain times about Cari- 
pano. They seemed to approach the land 
solely for the purpose of feeding, after 
which they withdrew to open water. 
Just off Carapano there was a certain 
spot to which every day there came hun- 
dreds of sea birds of many kinds to fish. 
Over half of this congregation were com- 
mon brown pelicans, and most of the rest 
were booby gannets. Overhead soared a 
score or more frigate birds, while various 
gulls and terns composed the remainder. 
All the larger members of this vast flock 
acted in perfect unison, wheeling about 
until a sufficient altitude was obtained, 
all diving with a great splash, then all 
slowly rising to repeat the performance. 
Every now and then a frigate bird would 
come swooping down upon some hapless 
gull. I was much puzzled at first to find 
a plausible explanation of the fact that 
day after day the birds collected in prac- 
tically the same spot to feed. The water 
there was fully as deep as in the sur- 


rounding parts, and from the land no 
difference whatever was discernible. I 
thought I had found a possible clue to 
the mystery one day while I was watch- 
ing some boys fishing off the end of the 


wharf. Every few minutes some fish or 
other, most often a sea catfish, would 
rise to the surface feebly struggling, to 
be almost instantly gobbled up by some 
watehful gull or fii.ate bird. I ob- 
tained a couple of these fish, but could 
find no marks what ver on them. The 
inhabitants told me that at certain times 
fish run ashore here by the cartload and 
say that it is due to large fish driving 
them in. It is noticeable, however, that 
when the fish run ashore in numbers 
there is always a smell of sulphur coming 
from the sea. This has given rise to the 
idea that sulphurous fumes coming up 
through the sea bottom poison the water. 
As this region is very rich in sulphur 
this seems a likely explanation. But it 
is not correct. What really happens is 
that when conditions are just right cer- 
tain small plants in the sea, invisible to 


the naked eye, increase enormous]; 
numbers. When conditions change 1 
little plants die by the hundred mi] 
and the sulphur in their decomp: 
bodies suffocates the fishes and taint 
air above the sea. 

Perhaps the most characteristic 
of the hot coast region of Marg 
certainly the one which most s 
claims the attention of the travele: 
used to the American tropics, is th 
breasted parrakeet. One is never ¢ 
hearing of their incessant noise 
near the coast, and little flocks of 
dozen to twenty are continually pass 
and repassing. Although so very n 
on the wing, they become instantly qu 
and motionless on alighting and 
therefore very difficult to locate ever 
a leafless tree. They also show 
great solicitude for a companion in 
tress. 

Another interesting bird of the | 
coastal region is the little burrowing 
owl. These owls are fairly common 
wherever the vegetation is scantier t 
usual. Near a large shallow lagoor 
where there is practically no plant 
there is a colony of them. They are w 
suspicious birds, and may be approached 
very closely before taking wing. Th: 
fly but a short distance, alighting wit! 
series of bounds as if their legs wer 
supplied with springs. 

In this same region where the weird 
eacti and the parrakeets are the most 
conspicuous features, you hear fron 
time to time a most familiar homeli 
sound which seems singularly out 
place, the loud clear whistle of the bob- 
white or quail. In its habits as well as 
in its call this quail is very much like 
ours, and it looks much like ours, to 
though it is provided with a conspicuous 
crest. 

Other birds of this hot coastal region 
are the troupial, a large and beautiful 
oriole with a loud clear voice which it is 
very fond of using, the little sealed dove 
which when startled jumps up with a 
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eurious sharp rattling of its wings, and 
a large hawk. Black vultures are com- 
mon also, especially along the beaches. 

In the rough and hilly scrubby coun- 
try one of the most interesting birds is 
the buff-breasted hummingbird. In spite 
f its small size this is a very noisy bird, 
and in the early morning and again at 
dusk you hear its loud metallic song com- 
ing from all directions. 

We have no bird which for pure stu- 
pidity and general lack of spirit can be 
compared with the two-banded puff-bird. 
With its large beak and its dark breast 
it suggests a clumsy kingfisher. 
It can be approached very closely before 
it takes alarm, and when it does fly it 
merely goes to the nearest available tree 
or bush and awaits the second approach 
of the intruder. Even when shot at it 
flies only a few yards and then alights 
as if inviting its pursuer to try again. 
Sometimes it does not fly at all, but re- 
mains stupidly staring at the cause of 
the disturbance I have seen one shot 
without its mate, seated close to it, show- 
ing the slightest concern. The native 
boys sometimes kill them with stones. 

In this region, as well as about the 
eacti near the coast, you often hear a cry 
much like that of the belted kingfisher, 
but harsher and more grating. This is 
the ery of the woodhewer, a brown bird 
with much the habits of our nuthatches, 
but much larger. Together with the 
woodhewers you find the handsome Bo- 
naparte’s woodpecker, which also has a 
harsh and rattling ery. The cry of these 
woodpeckers is so disagreeable as soon to 
become annoying. You can not escape 
them, as they are especially fond of 
building their nests high up in the cocoa- 
nut palms near houses. The woodhewer 
is more considerate, as it nests mostly in 
the cactus trees. 

Here in the serub you find the spine- 
tails, small birds with habits like ground 
sparrows, and the tawny cuckoo, the only 
American cuckoo known regularly to lay 
its eggs in the nests of other birds, gen- 
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the 
difficult 
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wing. In the trees they are very 
TO see OV 
selves. You sometimes come upon a tree 
with a flock of parrots in it. You d 
not suspect their presence until sudden! 
they go screeching off over the tree t 
They are powerful fliers, and you often 
When flying they 
tail 
movin: 
The natives call them ‘‘loro’’ f 
ery. There is an 
the so-called Amazo 
also. 

In the still mountain 
times hear a distant cawing, 


But the 


see them high in air 
seem to lack both head and 
merely of 


consist two 


woods yo 
once suspect a crow 
cawing really comes from near at 
and is the ery of the barred ant-shrike 
a small black and white bird whic] 
up very straight and in this, 
in its long crest, resembles our 
waxwing 

Of all the feathered tribe on Margarita 
the lance-tailed manikin seemed to me to 
be the most pleasing and generally at 
tractive. This little bird is dark brown, 
blue on the 
back and a bright red topknot. Its clear 
whistle is a distinctive feature of the 
mountain forests. The natives call it 
‘*tintoro’’ from its ery. 

Living only in the forest are a num 
ber of other birds, like the yellow billed 
thrush, the black and white tanager, a 


with a large patch of light 
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vireo, the mountain dove and the curious part being those of the small doves 
guan. recognized a skeleton of Bonay 

There are in all about eighty different woodpecker among them, and ) 
kinds of birds known from Margarita remains of a mouse opossum and 
Island, and undoubtedly many more re-_ gmall rodent. These skeletons must } 
main to be discovered. been accumulating for very many } 

One day when I was on the sandy as in some places they were an in h 
plain near the coast my attention was and the ground in front of the cay 
attracted by a flock of about twenty very strewn with them. 
large birds flying in the form of a wedge 
in the direction of the lagoon which sepa- 
rates the two parts of the island. Their 
size and actions suggested geese, and it 
occurred to me that perhaps they were 
flamingos. 

There was one great mystery con- 
nected with the birds of Margarita 
which I could not solve. Near the top 
of a high spur of the central mountain 
just south of El Valle there was a large 
eave consisting of a spacious chamber 
with an entrance about ten feet in diam- 
eter and two shafts, one leading directly tack them they merely bite a h 


The question is, What could 
brought them there? The cave was | 
above any place where these forms 
be found commonly, if at all, ar 
birds but vultures were seen in the 
ity. There was no evidence tha 
owls had ever lived inside the 
Numbers of small bats were the onl) 
ing creatures there. These were of 
eral different kinds, but none of 
kinds has ever been known to 
warm-blooded creatures. When the 
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up through the roof, and the other slant- them and suck the blood ; but most « 
ing upward. The whole floor of this cave bats were insect eaters. 

was covered with the whitened skeletons So far no one has been able to exp! 
of small birds and mammals, the larger this mystery. 
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SCIENCE AND GOOD WILLIN THE PACIFIC 


By Professor T. D. A. COCKERELL 


UNIVERSITY 


Wuite Europe wrangles and America 
hesitates, the Pacific, as befits its name, 
stages a living drama of peace. When first 
‘nvited to attend the Pan-Pacifie Food 
Conservation Conference at Honolulu, I 

esitated, not being aware that every one 
does what Mr. Alexander Hume Ford 
asks him to do. It involved a long and 
expensive trip, and I was not at all sure 


1 conference resembling many which 
have been held elsewhere. It would, no 
doubt, be amicable on the surface, and 
the entertainment afforded would 
tainly be lavish. But should we not see 
a number of national groups or cliques 
pulling against each other, seeking ad- 
vantages and doing as little as possible 
for the common good? Even my good 
friend, Dr. L. O. Howard, the U. 8. en- 
tomologist, who presided, confessed to 
me that he was not without certain mis- 
givings. But in his mind, as I think in 
the minds of all present, doubts were 
dissipated, and we realized with enthu- 
siasm that genuine international coopera- 
tion had been achieved. This does not 
mean that there were no differences of 
opinion, nor that controversial subjects 
were avoided. So far as possible, within 
the scope of the purposes of the meet- 
ing, every pertinent matter was freely 
and openly discussed, and there was no 
disposition to minimize the difficulties 
inherent in dealing with the food sup- 
ply of the peoples of the Pacific area. 
It is probably no exaggeration to say 
that the feeling among the delegates 
was, at the close of the meetings, that a 
way had been found to mobilize the 
forces of science and good will in such 
a manner as to justify, in a troubled 
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larger visions, and perceiving that Hon 

lulu was at the cross-roads of the Pacific 
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sort unofficial 


atmosphere of the Hawaiian Islands, and 
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from any quarter, and science cares 
nothing for official sanctions. In the 
spirit of science, discussion is free, and 
each man desires to impart what he 
knows instead of concealing it from mo- 
tives of ‘‘policy.”’ 

Thus organized, the Pan-Pacific Union 
became sponsor for great international 
gatherings. Mr. Ford insists that the 
Union does not hold these meetings, it 
merely calls them together and then they 
hold themselves. If the distinction seems 
too subtle, it is at least part of the plan 
to permit perfect freedom, and avoid in 
every respect even the appearance of 
undue domination. Professor Wm. E. 
Ritter’ has given an excellent account of 
the Australian meeting, showing how 
seriously it was taken in Australia, and 
what great efforts were made for its suc- 
cess. Each conference is able to profit 
by the experience of previous ones, and 
has at its service the good will these have 
created. Thus year by year we may ex- 
pect greater success and more beneficial 
consequences. 

In spite of Mr. Ford’s desire to avoid 
domination, he has felt obliged to make 
one condition which is absolutely funda- 
mental. The various governments and 
institutions are invited to send delegates 
or representatives, but these are to be of 
a certain type. They must be scientific 
experts, or those who may be trusted to 
act in a scientific spirit.2, The profes- 

1 Science, March 28, 1924. 

2 Those present at Honolulu (1924) included 
E. W. Allen, C. L. Alsberg, E. W. Brandes, 
Mario Calvino (Cuba), F. D. Fromme, J. Ar- 
thur Harris, W. B. Herms, W. E. Hoffman, D. 
S. Jordan, Kamakishi Kishinouye, Armand 
Krempf, 8. F. Light, Sun Lin (China), C. L. 
Marlatt, Rokuichiro Matsujima, E. D. Merrill, 
E. Mitsui (Korea), H. L. Montalban, Herbert 
Osborn, Kintaro Oshima (Formosa), R. L. 
Pendleton, W. T. Pope, R. J. Rodrigues 
(Macao), H. N. Savage, Josephine E. Tilden, 
Lien-Teh Wu (Peking), V. R. H. Zwaluwen- 
burg (Mexico), in addition to those mentioned 
in the body of the article, and many others, 
including of course the group of well-known 
scientific men resident in Honolulu. A very 
valuable member was Dr. Koliang Yih, Chinese 
Consul General at San Francisco. 


sional politician, who regards p 
a game for advantage or supré 
not wanted; neither is it desiré 
‘‘worthy’’ persons needing a 
the public expense. We shor 
far as possible, cooperate in 
to keep out these undesirab! 
would, if present in force, defe 
poses of the gatherings. On 
hand, men of the right type, 
political life, are the more wele 
Joseph Carruthers, former Prer 
New South Wales, and the Hon. ‘ 
Thomson, member of the Leg 
Council of New Zealand, were a 
most serviceable members of the 
tion. The latter is, indeed, 
known as a zoologist. Perhaps ) 
say that one of the major ser 
these meetings is to recognize 
courage the scientific spirit in pu 
fairs, supporting those politicians 
represent it and bringing the i 
the notice of those who do not 
problems dealt with by the F 
servation Conference were very ext 
sive. It might create surprise th 
L. O. Howard, an entomologist, 
be chosen as the presiding offic 
those who know him this choice is 1 
ral enough on account of his per 
qualities, which make him an ideal « 
man. But actually the entomology 
a good deal to do with it. In the P 
region there is hardly any subj 
greater practical importance. As 
listened to the discussions by repres' 
tatives of the sugar-cane industry, g 
ered together from Cuba, Queens! 
Fiji, Java, Formosa and elsewhe 
was perfectly evident that pests affect 
cane in different regions, if brought 
$I had long known the name of Thomso! 
connection with the discovery and descript 
of the extraordinary archaic crustacean 
spides, and it was a great pleasure t 
from him the details of its occurrence 
mountains of Tasmania. Since retur: 
have received from Mr. Thomson a 


memorandum on the conference, reporting ! 
lutions, ete., submitted by him to the 


Zealand Parliament, and printed by ord 
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gether, would make the production of 
eane impossible. The Hawaiian Islands 
had already had some very severe and 
eostly lessons in sugar-cane entomology, 
and relief had been found through the 
introduction of natural enemies from re- 
mote regions whence the pests originally 
eome or where their close relatives were 
native. The Hawaiian Sugar Planters 
Association maintains a research labora- 
tory, which has produced much valuable 
scientifie work, and the government has 
at the wharf a Plant Quarantine Sta- 
tion, which has experts and appliances 
to prevent, so far as humanly possible, 
the landing of additional pests. So far 
as they go, these arrangements are all 
to the good, and it is certainly due to 
them that sugar cane is to-day a flourish- 
ing and profitable crop in the islands. 
Yet much more is necessary before we 
ean be reasonably safe. On the side of 
quarantine, we want approximately uni- 
form regulations in all countries we have 
to deal with, and especially adequate 
control of exports. It is almost incred- 
ible, to those who are not familiar with 
the details, how many dangerous pests, 
especially seale-insects, arrive at Amer- 
ican ports every month. With all the 
vigilance possible it is hard to prevent 
the spread of pests which are continually 
and carelessly sent abroad. Interna- 
tional cooperation is necessary if we are 
to be saved from calamity. In spite of 
all we were able to do, several first class 
pests, such as the camphor scale and the 
so-called Japanese beetle, have recently 
obtained a foothold in the United States 
and are costing us large sums to deal 
with. During the meetings an interest- 
ing illustration of the distribution of 
scale insects came to light. The Chinese 
community gave a banquet to the dele- 
gates, and the tables were prettily deco- 
rated with green branches and flowers. 
Miss Alice Eastwood, the well-known 
botanist of California, who sat next to 
me, called my attention to some sprigs 
of Aglaia odorata which were infested 
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by a 
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given a clue to their whereabouts. But 
it took Dr. Muir, who has a positive 
genius for this sort of work, some years 
to find the appropriate enemy for the 
beetle larva that was destroying the cane 
in the Hawaiian Islands. Not only may 
the desired discovery be long delayed, 
the crops suffering in the meanwhile, but 
it may never be made. Certainly it 
would not have been made in the case 
just mentioned had not Dr. Muir been 
extraordinarily persevering and saga- 
cious, and the Sugar Planters’ Associa- 
tion ready to back him up for a long 
period. Such a combination could not 
be expected to occur very often. But 
such work ought not to be thus haphaz- 
ard. It ought to be aided and made 
relatively simple by a comprehensive 
knowledge of the enemies of injurious 
insects in all the countries bordering on 
the Pacific and all the islands of that 
ocean. This again means exploration 
and cooperation and publication. It ac- 
cordingly appears that there is a very 
large entomological program arising out 
of the deliberations of the Food Conser- 
vation Conference. So large, in facet, 
that it will not be carried out in our 
generation ; but fortunately it can be de- 
veloped as rapidly or slowly as circum- 
stances permit; every advance, no mat- 
ter how small, being of some value. 
Were it possible to establish barriers 
around the several countries, prohibiting 
commerce or travel, many dangers and 
difficulties might be obviated. No one 
advocates such a program to-day, nor 
indeed is it in any sense practicable. 
Furthermore, under such conditions the 
populations would be subject to periodi- 
cal famine unless they were kept down 
to the numbers capable of being sup- 
ported during poor years, perhaps with 
the aid of some accumulations from bet- 
ter times. Histories of antiquity are full 
of descriptions of such conditions, but 
to-day we hope to overcome famine 
through science and international cooper- 
ation. Commerce, so long as it is free, 


acts as a sort of insurance, hee 
shortage will not occur everyw) 
once. With international trade. 
the continually improving condit 
transportation, the world can 
maintain a population many 
greater than was formerly p 
This is only desirable if the peo; 
be reasonably guaranteed thos: 
which make life tolerable, and esp» 
freedom from acute shortage of 
Unless we can definitely abandon t 
methods of oppression and war, 
the burdens they impose even in 
of peace, and substitute internat 
commerce and intercourse, it is pr 
to advocate at once a considerab! 
duction in the numbers of mar 
Dr. P. J. S. Cramer, delegate fro: 


put the matter graphically in telling m 


about his island. Rice is of cours 
staple food of the Javanese. But 
ean not be grown except in the low! 
and the population of Java now co 
erably exceeds that which can be 
ported on the local rice. This is no} 
ship because rubber, coffee and 
products can be grown on the slopes 
hills, and these find a good market 
that money is obtained to purchase 1 
rice from elsewhere. But suppos: 
countries now exporting rice find 
have not enough, or suppose somet 
happens to rubber or coffee. Then t 
at once arises a serious, if not crit 
situation. It may be met if condit 
are fully understood in advance, but 
the absence of proper knowledge, wv 
also involves cooperation, disaster 
be unavoidable.* 

Another illustration of the neces 


for international action was afforded b’ 


4I was much interested, when on the w 
Japan in 1923, to meet Viscourlt Akiro 7 
of the Japanese Department of Agricultur: 
Commerce, and to learn that he was retur! 
from a mission to Europe, for the purpos 


learning the best ways of baking bread 4 


utilizing wheat as food. This is a g 
ample of practical forethought in national 
ministration. 
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the discussion of the locust problem, in- 
troduced by a paper sent by Professor 


F. Baker from the Philippines. As 
is well known, invasions of destructive 
locusts are the most terrifying manifes- 
tations of imsect activity. In a few 

urs they reduce a prosperous region 
to a barren wilderness. Yet they can 
be dealt with if taken at the source and 
destroyed when young in the vicinity of 
These breeding 


their breeding places. 
places are usually far from the regions 


likely to be devastated and probably in 


some other country. They may well be 
in sparsely populated regions, which 
have not the means, had they the will, 
to destroy the little locusts. The only 
way out is again through cooperation, 
guided by the advice of expert entomolo- 
gists, who must explore all the territory 
involved. Such examples may be mul- 
tiplied almost indefinitely, showing that 
modern countries can not live by them- 
selves, nor can they exist without utiliz- 
ing scientific knowledge. Those who 
fancy that what was good enough for 
our ancestors ought to be good enough 
for us should remember, first, that we 
are enormously more numerous than 
those ancestors; and, second, that while 
modern transportation is necessary in 
the modern world, it creates new diffi- 
culties of the most serious character 
which must be overcome. 

One of the difficulties, quite unrelated 
to entomology, was brought before the 
conference by Dr. B. W. Evermann. He 
described the fearful destruction of 
birds and marine life, and the pollution 
of beaches, by oil thrown out from ves- 
It is a world-wide evil; I have no- 
ticed the effects on the coast of England 
It appears that methods can be adopted 
to prevent the spreading of oil on the 
sea, but only international agreement 
will compel shipping to conform. In- 
dividual countries are relatively help- 
less, but the need for action is so great 
that it surely will not be long delayed. 

The resolutions passed by the confer- 
ence were framed in the several sections 
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XXXII. Recommends official (uniform) grades 
and standards for rice, present practices being 
misleading and confusing. XXXIII has to do 
with the general problem of uniform commer- 
cial standards. 

XXXII. Asks nations to publish crop fore- 
casts and statistics of food production and con- 
sumption, in order to stabilize and guide the 
actions of all countries. 


It will readily be seen that we have, 
growing out of the brief sessions of the 
conference, a comprehensive program for 
social advancement and for the abate- 
ment of many evils. No one expects to 
see all this realized in the near future, 
but for representative men to meet and 
agree, and carry home the message of 
inspiration and hope, is at least a mat- 
ter of some consequence. All reforms 
and advances have some small beginning, 
and although others will doubtless re- 
ceive credit for carrying out various por- 
tions of the above program, the work of 
the Food Conservation Conference will 
probably appear more significant in the 
pages of history than it does at the pres- 
ent time. 

Various arrangements were made to 
emphasize the international character of 
the gathering. The flag ceremony, when 
the Governor of Hawaii stood on the 
steps of the Iolani Palace and received 
the flags of all nations and states repre- 
sented, was a beautiful and inspiring 
affair. United States Infantry and ma- 
rines formed a guard of honor on each 
side of the driveway, and the U. 8. flag 
was dipped as the others went by. The 
bearers of the flags were suitably dressed 
young women or boys, making the cere- 
mony as interesting and attractive as 
possible. There was a large crowd, and 
Governor Farrington was surrounded by 
the most distinguished people then in 
the island. 

During the conference the various 
communities in the island gave banquets 
or other entertainments for the delegates. 
Thus we were received by the Hawaiians, 
Japanese, Chinese, Koreans and Fili- 
pinos. Although these various racial 





types keep distinct in the islands 
are taking advantage of the condit; 
created by the Americans and app 
get along together surprisingly wel] 
this respect the Hawaiian Islands 
haps bid fair to duplicate the con 
in Switzerland. The political prob! 
the present time is a complex a 
cult one, and I did not attempt 1 
it with any care. It seems to be 
nized that there will be a greater ¢ 
opment of practical democracy, and t! 
the Hawaiian-born Japanese, growing 
up, will have an increasingly large ; 
in public affairs. Making all poss 
allowance for criticisms, it seems 
on the whole the islands present a n 
striking and hopeful experiment in ra: 
cooperation. If administered in 
spirit of the Pan-Pacifie Union, t! 
should go forward to a very happy 
ture. 
At the close of the meetings there 1 
held a farewell banquet, at which s! 
speeches were made by representative 
of the various nations. Although 
refuse to recognize Russia politically, 
Siberia is in good standing with the Pan- 
Pacific Union by virtue of its place 
the Pacific. No actual delegate fron 
that country being present, I was ask 
to speak on behalf of Siberia, which |! 
did with pleasure. At the next confer- 
ence there will doubtless be Siberian del 
gates. 
The next conference, to be known as 
the Third Pan-Pacific Science Congress susee 
will be held in Japan in the autumn of treat 
1926. It may be, and must be, a tre- upon 
mendous influence for good. Let us sup- of pi 
port it in every way, and with the co- 
operation of the Japanese, do our part 
to permanently establish peace and g 
will as the rule of the Pacific. 
5I was present at a demonstration of F 
pino sugar-cane laborers at Hilo, Hawaii. T! 
were striking for better conditions 
learned that there was widespread discontent 
Yet in Kauai I was surprised to see the e' 
dences of general prosperity, as shown by th 
appearance of the people, their homes, t! 
many automobiles, ete. 
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THE PRESENT PREVALENCE OF CERTAIN 
DISEASES 


By Dr. VICTOR C. VAUGHAN 


EMERITUS PROFESSOR OF HYGIENE, 


MEDICAL SCIENCES, NA 


MEASLEs is now unusually prevalent in 
all parts of the world. It is highly de- 
sirable that this disease should be recog- 
nized in the preeruptive stage. Uncom- 
plicated measles is not highly fatal, but 
it predisposes to a form of pneumonia 
which is highly fatal. When there 
adequate medical inspection, it is best 
not to close the schools on account of an 
epidemie of measles, but all children 
should be inspected daily. A _ skilled 
physician is able to detect measles, in the 
majority of instances, in the preeruptive 
stage: then the child should be isolated, 
kept in bed, and the younger children 
exposed, especially those under one year 
if age, should be treated with the serum 
of a convalescent. Strict isolation, even 
from other cases of measles, is required. 
When many cases of measles are kept in 
the same room or ward, one may carry a 
virulent pneumonia organism and may 
transmit it to others. One attack of 
measles gives lasting immunity. Adults 
who have never had the disease are as 
susceptible to it as children. In the 
treatment of measles life depends largely 
upon the prevention of the development 
of pneumonia. 

Influenza has shown a tendency to in- 
erease in frequency and virulence during 
the past two or three months; this is evi- 
dent in both hemispheres. However, no 
great pandemic of this disease is prob- 
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the second stage, the germ penetrates 
the tissue and continues the production 
of its poison; in the third stage, other 
germs, as well as the specific one, have 
penetrated the tissue and are elaborating 
their own poisons. The antitoxin is of 
great value in the first stage, acting 
almost with certainty in arresting the 
disease. It is of less value in the second 
stage and of but little worth in the third 
stage. Here, as in most infectious dis- 
eases, early recognition and prompt 
treatment are the factors upon which 
reliance must be placed. When we re- 
member the disasters in the loss of 
speech and hearing, which so often fol- 
low scarlet fever, we should regard it as 
a most serious disease. 

Smallpox is of two forms, mild and 
grave, and each is inclined to breed 
true. The virus of this disease has not 
been clearly identified. There is, how 
ever, a vaccine which, when properly 
used, guarantees protection. The one 
vaccine protects against both kinds of 
smallpox and the protection secured by 
vaccination and revaccination is even 
greater than that induced by one attack 
of the disease. Smallpox prevails where 
and when vaccination is ~ neglected. 
When vaccination is compulsory and is 
strictly enforced, there is no smallpox. 
There were nearly ten times as many 
eases of smallpox in the United States in 
1925 as there were in Russia. In most 
continental European countries in 1925 
there were no cases of this disease. In 
England, where vaccination was discov- 
ered, there were, in 1925, about two 
hundred cases, while in twenty-seven 
states in our own country there were, 
during the four weeks ending December 
26, 1925, 1,326 cases, while in the whole 
of Russia during the same time there 
were not more than 150 cases. 

Poliomyelitis, or infantile paralysis, 
has been on the increase in this country 
each summer for the past three years, 
and unless something is done to prevent 
it, we.are going to have marked epi- 


demies of this disease. For 
weeks ending July 18, 1925, th 
states reported 462 cases, whil 
year before, during the same 

in the same states, there were 121 
During the first half of the year 
California reported 154 cases; 
York, 66; Minnesota, 46; New 

30, and Illinois, 20. Besides thes: 
were sharp outbreaks in South | 

in April, 1925, and the same oceurr 
Louisville, Kentucky, and ad 
cities later in that year. Ws 
quite ignorant of the cause of 1 
ease and how it is disseminated. E 
should be sent wherever infant 
ralysis is reported and thorough i: 
gations should be made. 

Asiatic cholera was not reported i: 
Western Hemisphere in 1925, but 
were outbreaks of this disease at 
time ports in China, Siam, Japan 
the Philippine Islands. By the ¢ 
the year all these, with the except 
those in Siam, had been eradicat« 
India, where cholera is endemic, 
number of deaths from this dis 
1925 was about one half of what 
were in 1924. During 1925 this dis: 
was entirely absent from the « 
provinces and from the city of Bor 
Cholera has been entirely suppress 
along the Volga and throughout Ru 
At the close of the year 1925 ther 
still eases in Caleutta, Madras 
Bangkok. 

Typhoid fever decreased in all Ew 
pean countries during 1925, but 
creased slightly in the United Stat 
This increase was partly due to she! 
infection, but there were water-b 
outbreaks also. The people of this cou 
try, including health officials, seem 
think that we are practically done \ 
typhoid fever. In my opinion, this 
not the case. We depend largely u| 
chlorination for the destruction cf 
typhoid bacillus in our drinking water 
but there is a limit beyond which 
ein not be carried. Typhoid vaccinat 
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of civilian population has been practised 
in North Carolina with success. 

Typhus fever, which is spread through 
the ageney of body lice, has rapidly re- 
eeded in Russia, Poland and Czecho- 
slovakia. Not only are the 
numerous, but the 
milder. This indicates that the people 
in the regions mentioned are giving more 
attention to personal hygiene and are 
freeing themselves from vermin. 

Yellow fever is apparently extinct in 
the Western Hemisphere. There 
been no yellow fever in Central America 
since October 22, 1923, when a small out- 
break appeared in Salvador. All other 
eountries from Mexico to Chile have 
been free from this disease for a much 
longer period of time. Turning to 
Brazil, there have been no cases in the 
large cities for two years, and the last 
ease reported in a village back of Bahia 
was seen by Dr. Joseph White, expert 
for the International Health Board, and 
pronounced by him not yellow fever. 
Omitting this one, the last death re- 
ported from yellow fever in the Western 
Hemisphere occurred in May, 1925. 
Before the Panama Canal was completed, 
epidemiologists expressed fear that yel- 
low fever might be transmitted from 
Central or Western South America to 
the Orient, but this danger has been 
wholly removed by the eradication of 
the disease from these regions. Yellow 
fever has been reported, and is still being 
reported, along the west coast of Africa. 
The International Health Board has sent 
a commission to investigate this matter 
and this commission arrived at Lagos, 
Nigeria, in June, 1925. The purpose is 
to determine whether the 
ported is yellow fever, and, if it is, to 
stamp it out. If it be found that yellow 
fever is actually endemic in Nigeria, its 
elimination will be a problem of world- 
wide importance. Railroads have been 
planned and in part have been built over 
the high plateau of Centra) Africa, and 
a disease prevalent in Nigeria may easily 
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Dane announced a cure, 
been able to 


y receding in this 
country the Gulf of Mexico 
Forty years ago the malarial belt ex 
tended to the Great Lakes and protruded 


is eradually 


over large areas in the New England 


States. This recession is due largely 
the reclamation of drainage of lan 
agricultural thus erad 
the breeding places of the Ano 
At first this was due so 
and its 
first appreciated 


purposes, 


mosquito. 


economic interests value as 


health 


about twenty years ago. 


measure was 


The prophy 
lactic employment of quinine, of screens 
and of mosquito exterminators, such as 
small fish, is now recognized. In ne arly 


every part of the world antimalarial 
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measures, largely influenced and directed 
by the International Health Board, are 
in operation. We can optimistically look 
forward to the time, if science meets with 
no setback, when the tropics, containing 
the most productive areas of the world, 
will become the great seat of civilization. 
The malarial belt in Russia is rapidly re- 
ceeding. Soon after the war it reached 
Archangel, the highest point north ever 
known to have been reached by this dis- 
ease. Malaria is still more or less preva- 
lent along the Volga, but is gradually re- 
ceeding southward. There are spots in 
Russia where the prevalence of this dis- 
ease continues to be high, but even the 
Soviet government seems to be apprecia- 
tive of health measures. 

Hookworm infestation is also gradu- 
ally receding again under the influence 
and operation of agencies supplied by 
the International Health Board. Even 
the inhabitants of Central America and 
those of the South Sea Islands are build- 


ing model latrines. 


Encephalitis lethargica, ordinarily 
known in this country as sleeping sick- 
ness, but quite distinct from the sleeping 
sickness of Africa, has apparently re- 
vealed its causal agent to the researches 
of Miss Evans, of the United States Hy- 
gienic Laboratory, and Dr. Freeman, of 
St. Elizabeth’s Hospital. As early as 
1917 a doctor in Vienna found in the 
brain of a patient who died from this 
disease a micrococcus, but, of course, 
whatever this doctor might believe, he 
could not claim that he had discovered 
the causative organism, since he had 
found it in only one case. Miss Evans 
and Dr. Freeman state that they have 
succeeded in inoculating rabbits with this 
organism and transmitting the disease 
through a series of fourteen animals. 
They state that their find appears like a 
common streptococeus. 

Dengue, a most distressing but not 
highly fatal disease, widely prevalent in 
tropical and semi-tropical countries, is 
distributed by a mosquito. This was 
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aemonstrated many 
American physician, Dr. Graham. 

a teacher in the medical school at B 
Syria. However, Dr. Graham was 
sure about the species of mosquito y 
he employed in his experiments. R 
cently this has been determined 
board of medical officers working 
Philippines and they find that deng 
transmitted by the Stegomyia, the s 
mosquito which distributes yellow 
and not by Anopheles, the malarial m 
quito, nor by the Culex. 

Leprosy, now well provided for at t 
National Leprosarium at Carrville, L 
siana, continues to supply sporadic « 
—thirty-six in 1924 and thirty-eig 
1925. 

Cancer, so far as treatment is cor 
cerned, still lies in the hands of the sur 
geon, and those who have any suspi: 
growth should immediately consult hir 

Goiter, certain forms at least, as was 
shown a few years ago, is due to the al 
sence of iodin in our food, drink and 1 
air which we breathe. As soon as t 
was demonstrated, the food 
turer, ever ready to glean the coin w! 
may be gained by the application 
scientific discoveries, got busy a1 
among other things, flooded the market 
with iodized salt. This is already doing 
harm. It should be understood t 
there are different kinds of goiter and all 
kinds are not prevented, or, being pres- 
ent, are not benefited by medication wit 
iodin. Moreover, it should be understood 
that the dosage of iodin in the prevent 
or in the treatment of goiter is in mil 
grams and not in grains, and that t 
are sixty-four milligrams in one gra 
The maximum dose of iodin in the 
vention or treatment of goiter should b 
ten milligrams or about one sixth o! 
grain daily for not longer than o1 
month. The wholesale use of medicin 
of any kind or chemicals of any kind b; 
the people without medical supervis! 
is fraught with danger. 

In my opinion, the time has come when 


years 


ago 


manu! 
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epidemics may be predicted with as 
much certainty and at no greater cost 
than the weather is now forecast, and, 


what is more important, when epidemics 
are foreseen, they may be prevented, and 


this does not app 
hewspaper ov! 

its front page 
much as it 


report. 


NEW RIGID AIRSHIPS 


By STARR TRUSCOTT 


BUREAU OF AERONAUTI 


Tue House Committee on Naval Af- 
fairs recently recommended to Congress 
the construction of two large rigid air- 
ships. 

The proposed airships are to be of 
six million cubic feet capacity. This is 
about three times the volume of the 
Shenandoah, but the length will be only 
about 15 per cent. greater, and the diam- 
eter about 50 per cent. greater. The 
intention is to provide the best ship 
which can be built at the present time. 
The authority recommended is in line 
with the old-established naval policy 
which ealls for quality first and quantity 
second. It will not give a large number 
of airships, but it will give two very good 
ships. 

The Navy began to study rigid air- 
ships intensively in 1917. Then this 
country had practically no knowledge of 
the science of rigid airship design or 
of the materials and art of construction. 
Once begun, study and experiment have 
never stopped. Everything that could 
be learned from others has been ob- 
tained. The Los Angeles, a ship of the 
best and latest design, has been obtained 
from the German firm which built more 
than one hundred successful airships. 
The best design, construction and operat- 
ing personnel of that concern have been 
brought to this country and are now 
available for aiding in the further de- 
velopment of rigid airships in the United 
States. 

No other nation has so intensively con- 
tinued the study of the various parts of 


» 


CS, NAVY DEPARTMENT 


} 


the rigid airship problem or has 
so much work on them. We now 
more 


information regarding 
ships at our disposal than 
nation. The action of the « 
was, therefore, peculiarly timely. 
I am not g 
airship, but I want to recall to you that 


a rigid airship has a rigid structure for 


; “ ’ 
deseribe a rigid 


yoing to ! 


maintaining its form and sustaining the 


various loads impressed upon the ship 


The gas is contained in a 
number of independent cells an 
airship usually has several sets o 
pellers and engines. 

The principal things which we 
know 


as a whole. 


and have—to design and | 
successful rigid airship are: 

(1) The airpressure—or aerodynan 
on the ship as a whole while in flight 

(2) How the aerodynamic and weight ids 
are distributed in detail to the individual mem 
bers of the structure. 

(3) Satisfactory materials from which to 
make the members of the structure. 

(4) Satisfactory from whi 
make the contain the | 
(5) Engines which have 
} 


lightness and extr 


materials 


gas cells to 
combined with 


There are many other things, of course, 
but these are the most important. 

The influence of the form of the air- 
ship and of the fins and rudders on its 
through the air 
and on the loads sustained by the ship is 
important, and a great deal has been 
learned from experience and 
Part of this has come from 


resistance to passage 


research. 
the wind 
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tunnel where small models of the airship 
—reproducing the full sized ship as com- 
pletely as the scale will permit—are sus- 
pended in such a manner that the ob- 
s‘rvers can determine not only the re- 
sistance to being driven through the air 
—or drag—but also how effective the 
fins and rudders will be in keeping the 
ship on her course. In the wind tunnel 
the model is held stationary by the indi- 
eating mechanism and the air moves by 
it, just reversing the condition with the 
real ship. Before a particular form is 
adopted it is tested in the wind tunnel in 
comparison with other forms. 

Once the form of the hull and the posi- 
tion and size of fins and rudders has been 
decided we can begin to estimate the 
loads it will encounter in the air. This 
is possibly the most difficult problem 
of all. 

Nearly every one has at some time 
walked or ridden across one of the old 
wooden covered bridges which may still 
be found in some sections. These bridges 
were usually built by bridge carpenters. 
The loads in the various members of 
these bridges were not accurately known 
or determined, but the size of timber or 
iron was determined by the success or 
failure of previous bridges, and this in- 
formation was handed down from father 
to son. 

When you ride over a modern bridge 
in your automobile or on a train the load 
which you and your vehicle throw into 
each piece of the structure—steel or con- 
crete as the case may be—can be deter- 
mined very exactly by the designer. 

A few years ago the design of the 
structure of rigid airships might have 
been said to be in the old covered bridge 
period. To-day we have arrived at the 
steel and concrete bridge period. 

The loads from the weight of the struc- 
ture of the ship itself and from passen- 
gers, fuel and cargo are fairly easy to 
determine. Those imposed by motion 
through the air are not so easy. 


A few years ago we could only r 
that if a certain airship, whose d 
was known to us, had flown and y 
stood successfully certain combinati 
of speeds and maneuvers with cert 
eargo loads, another somewhat sir 
system of speeds, maneuvers and ecarg 
loads—stepped up according to th 
—could be used in the design of a 
airship. 

Recently we have gotten away 
this method. One of the first steps \ 
to measure the actual air loads at var 
points over the surface of an airship 
cluding the surfaces of the fins and rud- 
ders. The first comprehensive test 
this sort was made by the National Ad 
visory Committee for Aeronautics on 1 
Navy non-rigid airship C—7 a few 
ago. The airship became a flyi: 
search laboratory, and the scientists 
taking observations flew day after 
to get the readings required. Uni 
nately this ship was not so large or f 
as was desired and the results—w! 
helpful—were primarily of value in tell 
ing just what points should be invest 
gated in detail on a large rigid airs 
Accordingly a similar and more exte1 
sive program will be carried out on t 
Los Angeles, and she is now being fitt 
with the necessary apparatus. Next 
month the Los Angeles will begin a series 
of maneuvers intended to duplicat 
everything that may be expected of ! 
in actual service. She will be flown at 
various speeds and made to turn fron 
her course with varying degrees of sud- 
denness. She will be flown inclined up- 
ward by the bow and downward by t 
bow and swung around in circles. To 
describe the program in detail would | 
wearying. What is important is t! 
throughout each maneuver the observers 
will make records at regular intervals 
showing exactly what the air pressures 
and consequent air loads—are over th 
body of the ship and the fins and rud- 


ders. While these air pressures are 
being determined there will also be de- 
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termined the actual loads which the air 
pressure loads on the ship as a whole are 
yroducing in the principal members of 
the structure of the ship. 

‘his far-sighted policy of the Navy in 
using the Los Angeles as a laboratory for 
obtaining scientific data for the design 
for the train- 
ing of personnel, is certainly to be com- 
mended. The information and data ob- 
tained from the tests made on the U.S. S. 
Los Angeles will be most valuable, in 
fact indispensable, in developing the 
new design. No country in the world 
has as yet built and completed an air- 
ship of six million eubie feet capacity, 
although England is building two of five 
million eubie feet capacity each. 

There are several theoretical methods 
which can be used to estimate the indi- 
vidual loads in the various girders and 
wires of a rigid airship. Five years ago 
the best theoretical methods 
gave results so far apart that it was dif- 
ficult to select which should be used. 
Since then we have improved our theo- 
retical methods and have developed ac- 
curate and practical checks against them. 
One check is to measure the loads car- 
ried in the various girders and wires 
while the ship is actually in flight, as will 
be done on the Los Angeles in connection 
with the pressure distribution tests. 

Another method uses a large model in 
which the girders of the full-sized ship 
are represented by bars of celluloid and 
the wires by fine steel wires. This model 
is loaded by weights applied to simulate 
the loads of actual service. The mem- 
bers take up and distribute their loads 
like the girders of a full-sized ship. This 
distribution is determined by actually 
measuring them in each member. These 
measurements are truly scientific mea- 
surements made by using methods orig- 
inally developed by the scientist for 
other purposes. By using such a model 
an airship structure of a new type can 
be tested, and the best arrangement of 


of larger airships and 


available 


parts 
expense. 
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every reason 
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to believe 

year is out we will ha 
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general methods as with steel. 

For ships of even larger size than six 
million eubie feet ea 
the use of the newly developed so-called 
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obtained and will be similarly tested to 
prove their strength. 

The gas cells of the Shenandoah and 
Los Angeles were made of goldbeater’s 
skin fabric, consisting of a light but 
strong cotton cloth to which was ce- 
mented a layer of goldbeater’s skin. 
These skins—one of the layers of a part 
of a stomach of the ox—are very costly. 
They measure at most only 15” x 40” 
and must be laid with 1” overlaps all 
round. So the statement that 500,000 
cattle died to supply the linings for the 
gas cells of the Shenandoah is probably 
not exaggerated. 

Chemical research is now preparing 
sheets of synthetic films which are much 
cheaper than goldbeater’s skins and 
promise to be not only as good for the 
retaining of gas but even better. 

Helium, our inflation a tri- 
umph of the physicist and chemist. The 
natural gases from which it is extracted 
contain less than one per cent. of helium 
and to get the two and one half million 
cubic feet of helium required to inflate 
the Los Angeles the plant at Fort Worth 
must handle about three hundred million 
eubie feet of natural gas. Yet helium 
now costs us only three and one half 
cents a cubic foot. Only ten years ago 
it would have cost—if you could have 
persuaded some one to let you have that 
much—at least fifteen hundred dollars 
per cubic foot. The cost is being re- 


gas, is 


duced by each new improvement 
processes. 

Few people realize what a uni 
vantage has been given to us in th 
session of this helium supply. An) 
—after careful trial and 
imitate and possibly improve on 
the products of our brain or s! 
so far no nation has found a sup; 
helium comparable to ours. Wit 
danger of fire from the ignitior 
inflation gas done away with, we 
many things that others can not 
thus, we hope, produce superior air 

Every one has followed the wor 
of our aircraft engines. H 
chemist and physicist have joined |! 
to give great power with light w 
and reliability. American aircraft 
gines are the finest built to-day 

Germany, Great Britain a1 
United States have all together 
date completed about 150 rigid airs 
Most of these were very successful 
though constructed without the 
the much more accurate infor 
which we now possess. If these ear! 
ships could operate successfully 
those circumstances and without 
of helium you can see why the continu 
study which has been carried ot 
these past years by the Navy Depa 
ment has placed us in a position to pr 
ceed with the design and construction « 
new rigid airships with full confid 
in their success. 


study 


success 


“SEEING” WITH X-RAYS 


By Professor F. K. RICHTMYER 


CORNELL UNIVERSITY 


No scientific discovery in the last half 
century has had a wider application, in 
both pure and applied science, than have 
X-rays. By means of X-rays your den- 
tist can decide which tooth to extract, 
rather than to extract several in order 
to find’ which cne was ulcerated. The 





physician can see the break in the | 


almost as clearly as if the bone w 
freed from the surrounding flesh. Fu 
ther, he ean study the development 
arrestment of such diseases as tuber 


, 


losis and mastoiditis. He can investigat 


y 


certain disorders in the digestive t! 


opaqt 
paper 

Sones 
henee 


RADIO TALKS 


And indeed he finds in X-rays a tool 
hich has revolutionized certain phases 
of diagnosis and treatment, and which, 
during the war alone, saved thousands of 
ives. The engineer uses X-rays to give 
him very valuable information with re- 
rard to the properties of materials which 


he uses in making bridges, automo- 


les, airplanes, filaments of incandes- 
cent lamps, electrical equipment and a 
thousand and one other things. sy 
eans of X-rays the erystallographer 
has vastly extended his knowledge of the 
way in which atoms are piled together to 
make up erystals, such as snowflakes, 
diamonds and ordinary table salt. And, 
most fascinating of all, the physicist has 
used X-rays to construct what one might, 
without too great a stretch of imagina- 
tion, eall a super-microscope, by means 
f which he can study the architectural 
make-up of the ultimate constituents of 
matter, t.e., molecules and atoms. It 
may be interesting, therefore, to say a 
few words about the origin and develop- 
ment of this wonderful agency of modern 
science. 

In the autumn of 1895 Wilhelm Con- 
rad Réntgen, a German scientist, was 
experimenting in his laboratory with 
that very fascinating phenomenon, the 
passage of electricity through the rarefied 
gas In a partially evacuated glass tube. 
Accidentally and very unexpectedly he 
discovered that there proceeded from 
that part of the glass wall which was 
struck by the discharge an entirely new 
type of radiation which was like ordinary 
light, in that it travelled through the air 
in straight lines, affected a photographie 
plate and caused fluorescence ; but which 
liffered from ordinary light in that it 
‘ould not be reflected by a mirror or re- 
tracted by a prism. And most surpris- 
ing of all this new radiation was able 
to pass very easily through substances 
opaque to ordinary light, such as black 
paper, wood, thin sheets of metal, ete. 
Bones were more opaque than flesh, and 
henee cast a deeper shadow on the pho- 
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In scientific research, just as in ex- 
ploration, an unexpected discovery 
proves of far greater value than the 
original quest. Columbus accidentally 
ran upon America in his search for a 
new route to the East Indies. Had 
Réntgen, in 1895, been seeking some de- 
vice to the surgeon in setting 
broken bones, it is almost certain that 
neither he nor any one else would have 
thought of experimenting with elec- 
tricity and evacuated tubes. 

Indeed, so common are these unex- 
pected things in science that one is in- 
clined to question the general validity 
of the old saying, ‘‘necessity is the 
mother of invention.’’ ‘Sometimes, to be 
sure, it is true. It was not necessity, but 
rather scientific curiosity that urged 
Michael Faraday, a century ago, to ex- 
periment with electricity and magnetism, 
and thus to discover the fundamental 


assist 


principles which to-day make the electric 


motor and dynamo possible. Dynamos 
and motors became necessities long after 
Faraday’s discoveries. 

Accordingly one feels justified in say- 
ing that, valuable as are the applications 
of X-rays which are being made by the 
surgeon, the physician and the engineer, 
of still greater value, because of the fun- 
damental discoveries which may grow 
out of them, are the experiments which 
the scientists are making with and by 
means of X-rays. You may be inter- 
ested in some of the results. 

After the radio program this evening 
sprinkle a few grains of table salt on a 
piece of black paper and examine them 
with a pocket magnifying glass. You 
will observe that many of the grains are 
little cubes, or, we might say, cubical 
erystals. The chemist tells us that this 
salt, which is such an indispensable 
article of our diet, is made up of atoms 
of two elementary substances or ele- 
ments, sodium and chlorine, neither of 
which, alone, we should find very palat- 
able. By a variety of physical and chem- 
ical methods the number of atoms in one 


of these crystals can be determined 
high precision. Thus a eubical ¢ 
of salt one centimeter (four tenths 
inch) on an edge, contains a number 
sodium atoms which you can expres 
writing down the figures 224 

by twenty ciphers; and an equal 1 
of chlorine atoms. In spite of t 
that these atoms are very small 

a billion of them side by side would 
a row an inch long—there are so 1 
of them in one cubie centimeter 
salt that if arranged in a single 1 
stead of in a cube, they would 1 
line twice as long as the diameter o 
earth’s orbit. Truly, an atom is 
small ever to be seen by the most 

ful microscope. 

But let me ask you a questio. 
you ever see the wind blow? Of . 
he who has ever seen the snow fly 
branches of trees wave will say 
Now you didn’t actually see the 
for it is invisible. You really saw 
effects of the wind. So accustom 
we to associate with the wind the 
fects of the wind that when we see 1 
we say we have seen the wind. 
physical phenomena are likewise 
served,’’ not directly but through 
effects. Thus, no one has ever s 
electric current. Yet from its eff 
have a fairly extensive knowledg 
electricity. So, even if we can not ‘ 
atoms in the ordinary sense, we « 
study them by indirect means, pa! 
larly by the aid of X-rays. 

Accordingly, when we ‘‘look at”’ 
erystal of rock salt by aid of a b 
X-rays, we see first of all that the at 
of sodium and chlorine are arrang 
regular rows, columns and layers, 
three-dimensional checker board, 
which a white square is always next 
or immediately above a black squar 
is this regular arrangement of tne at 
that causes the crystal form and m 
it possible to split the erystal alo 
cleavage plane. From certain elect! 
data the distance apart of these pla! 
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mal by capturing electrons would t energy, and if sot 
enough to run a twenty-five-watt inea ason to be grateful 
deseent lamp continuously 1 ot our generation who 
weeks quire this knowleda 
Perhaps our great-grandchildren may theories which are now « 


find a way to make use of this storehoust 


WHAT IS AN ELEMENT? 


By ROGER C. WELLS 


For the benefit of an **Tiste n’ lan suggestk 
who may wish to know at one hat no experiment 
am going to talk about let m« a l resemblance 
Say hat my subject concerns : Qn the ot 
eal elements—not so uch any specific products of the 
‘hemiecal elements as th lefinitio lan earlier views 
element and our re; ¢lassifving to suggest questi 
the elements D\ ‘ | ) numb tigators to put 
from 1 to 92 at the root ot 

To understand what is meant by ; Democritus. 
chemical element requires some idea oO Was probably 


; + 


the scope ol he sceience yt chemistry atom as the ultimate 
The chemist’s particular field of study it remained 

is the composition OL matter ol every thousand vea 
sort—from the air we breathe to depos idea by 

ITS dredged rom the bottom of the sea veighabl 


The chemist analyzes substances—that The atoms C 
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is, he separates them into simpler com nite volume, ealle 


ponents. This sort of work has been and a definite welg 


going on for many vears, but with all weight. The atomic we 


his S( parating he finds a Tew substance S ASSISTANCE in ealeu ating 


that he can not decompose into any’ of elements in compounds 
simpler substances by ordinary chemical portions in which substances r 
methods. These are the familiar chemi ically For convenience 


} 
; byt 


eal elements—the elementary substances atomic weig! 


S are expressed 


of which all known matter is composed in which the atomic weig 


; 


} 


You will see that this view ids mat is taken as 1] When the 
ter to be het rogeneous, even in its final of manv elements were 
analysis. But the idea that matter is multiples of that of h: 
more simple than this, that it is built up another English chemist 
from a single substanee, or at most from all elements are really madi 
a few substances, is much older. The gen, and many determn 
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CARL ZEISS 





Prism Binoculars 


BJECTS in motion are 
quickly spotted through 
a Zeiss Prism Binocular. The 
circles in the picture show the 
areas of view with different 
glasses, but all having the same 
magnification. The center field 
No. 1 is all you see with a non- 
prismatic glass. The inner circle 
No. 2 shows the view with a 
prism field glass and the outer 
eircle No. 3 the full field of view 
that is possible only with a Zeiss 
wide-angle Prism Binocular. 
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ZEISS glass, not requiring 
constant centering upon a 
moving object, such as birds in 


flight and game on the run, 
offers certain distinct advan- 
tages. Moreover, Zeiss Field 
Glasses are dust and moisture 


proof, a factor of especial ap 
peal to the active outdoor man 
Hence, naturalists and scientists 
continue to specify Zeiss as their 
standard equipment. 

Write for interesting catalogue, 
listing 22 models, ranging from 

3 to 18 power. 


CARL ZEISS, INC. 


153 West 23rd Street 
New York 


Canadian Agents: The Hughes Owens Co., Ltd., Montreal 
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Tested 


Brewers’ Yeast-Harris 


Medicinal 


Brewers’ yeast, Saccharomyces Cerevisiae, freshly 
removed from the fermentation of beer or ale. 
Washed and pressed to remove water-soluble foreign 
matter associated with the yeast during fermentation. 

Dried in a high vacuum, at low temperature and 
finely pulverized. 

Proven for its Vitamine-B value by feeding daily, 
weighed portions to young, growing white rats and 
measuring the effect upon the appetite and the in- 
crease in body weight. 

Conn. Experiment Station, Bul. 240, shows this 
yeast to be superior to bakers’ yeast as a source 
of Vitamin-B. 

Published reports in 1925 have shown this yeast 
to be superior to the bread-raising variety as a 
cure for pellagra. 





Keeps indefinitely, in a dark, 


Yeast is a food; an overdose 

















Important in Pellagra 

Drs. Goldberg and Tanner 
U.8.P.H. Service, have pul 
lished, ‘‘ Public Health Reports 
Jan., 1925,’’ their results wit! 
Brewers’ Yeast-Harris in pel 
lagra cases, in Georgia. 

In describing their curativ: 
results with 26 cases of pe! 
lagra, they advise % oz. t 
1 oz. Brewers’ Yeast-Harris 
daily, mixed with any part of 
the food, as desired. That 
about 2 or 3 teaspoonfuls dai 
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dry, cool place. THE HARRIS LABORATORIES 








PARIS 
EXPOSITION: 
Eight Awards and Medals 


PAN-AMERICAN 
EXPOSITION: 
Geld Medal 


Our General Laboratory and Museum Supplies Include: 


Scientific Apparatus and Instruments, Chemicals, Anatomical Models, Osteological 
Preparations, Natural History Specimens and Preparations, Wall Charts, Mu- 


seum and Naturalists’ Supplies, Glass Jars, Microscopes and Accessories. 


Museum Cabinets (Yale Style) 


THE KNY-SCHEERER CORPORATION OF AMERICA 


Dept. of Natural Science, 
G. Lagai, Ph.D. 


—— 7th Ave. 
(Cor. 17th St.) 
New York City 





Biological and General Laboratory Supplies 


























